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INTRODUCTION
The 1997 Version 2.0 release of the FAS - Streams suite of programs is a totally redesigned
software package for computers with Intel-based processors and utilizing the ParadoxT database
management system. The following manual, which has been divided into modules, gives step-by-
step instructions for installing the software on the PC, entering data into the Streams Database,
and creating tabular and graphical outputs.
Database Development: A historical perspective
Initial development of the a FAS - Streams began with an Apple-based system using General
Manager, a hierarchially-structured database management system. Fish samples collected in
basin surveys from the Sangamon, the Kaskaskia and Rock Rivers were entered into this system,
but by the mid-to-late 1980's fish data entry had shifted from Apple-based to IBM-based
machines using R:Base, a relational database. The value of long-term data for fisheries
management was recognized, but transferring the immense backlog of hard-copy data to an
electronic format required a special effort. In 1991, Federal Aid Project F-120R, began the task
of computerizing the current and historical fish and habitat data. As part of this effort,
development began on a fisheries database based on the FAS (Fisheries Analysis System) model
used for Illinois lakes. Due to operational constraints of R:Base, the database management
system and previously entered data where transferred to ParadoxT 4.0/4.5, as part of this project.
The structure of the new database, which has become known as the FAS - Streams, was partly
driven by: anticipated data needs, historical data types collected during a 30+ year period and by
new types of data presently collected. The variety of data formats and measurement units used to
denote similar features (e.g. fish length has been recorded in both metric and English units)
required considerable programming to allow data compatibility. To accommodate potential
changes in database management the major analysis routines (FISHTAB, GRAPHICS) have been
developed in stand-alone packages and are thus independent of Paradox. This allows both
compatibility with the present database management system (i.e., Paradox 4.0/4.5) and portability
to other systems, should that be required. The programming for the FAS - Streams provides for
convenient data entry with conversion between English and Metric units, a species look-up table
and simple linkage of tables with use of only a few key fields (i.e., ID, GEAR and CODE).
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Database Design
The new database consists of several XXX tables. Figure 1 below shows these tables and the
general types of data they contain. Within each order of the fields, the field name and the type of
field (N=numeric, A=alphanumeric, S=short integer, D=Date). Understanding the organization
of information in the database will be important for proper operation of the Data Outputs and
will allow you greater flexibility and power for developing your own methods for analyzing data.
The FAS - Streams not only serves as a system for storage of fish, habitat and methods data, but
more importantly performs analytical functions relevant to fisheries data. The following section
is a description of the database structure and data entry procedures. The analytical components
(FISHTAB and Graphics) will be discussed later. For definition of terms, see the Glossary
(Page XX) or consult your Paradox manuals.
Database Names
Background
The FAS - Streams contains several files or units of information called tables (Fig. 1). Each table
can serve as its own database or can be linked to other tables using common data fields. For the
FAS - Streams, each data table in the database must have a prefix name which specifies both the
table type methods (MTH-), fish (FSH-), hydraulics (HYD-), substrate & vegetation (SUB-),
detailed sampling information (SAM-), station description (STA-) and a suffix which specifies a
unique database name. The prefixes FSH-, MTH-, HYD-, SUB- STA- and SAM- are needed
for use by the data entry forms and other applications of the database. A routine contained
within the FAS - Streams Menu, automatically creates these tables and only requires the user to
enter the last four letters which specify the database name. For example, the statewide database
has six data tables MTH-STRM, FSH-STRM, HYD-STRM, SUB-STRM, SAM-STRM, and
STA-STRM. A seventh table, SPECIES is used as reference (look-up) table for common name,
scientific name, condition factor parameters and other information about individual species. This
table is used by all databases and the name does not require a suffix.
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METHODS (MTH-)
General information on
station location, sampling
method and effort.
HYDRAULICS (HYD-)
Specific information about water
chemistry and other features of
the station which pertain to
SAMPLING (SAM-)
Detailed sampling
information, including effort,
gear and comments.
FISH (FSH-)
SUBSTRATE (SUB-)
I
Detailed physical habitat
features (e.g. substrate, bank
composition, vegetation, etc.)
STATIONS (STA-)
I Information about a stationwhich doesn't change, (i.e.,latitude, longitude, drainage
area, stream order, upstream
downstream limits, etc.).
SPECIES
Figure 1. List of major database tables and general contents of the FAS - Streams.
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All fish data, including
species, length, weight,
disease, miscellaneous
comments and sub-sampling
time..
I
I
A list of species names and
associated 3-letter codes condition
factors, taxonomic codes and
other species specific
classifications.
r
I
One of the most important features for data storage, retrieval, and analysis is the sample ID,
which is used to link tables. The ID is a number (integer) and is unique to each sampling event.
It has no intrinsic meaning relevant to the sample and it is therefore critical to proper operation
of the database that the same ID's are not assigned to different samples. To reduce the likelihood
of assigning duplicate ID's, a range of numbers have been provided to each data entry location
and an entry log is kept for reference to numbers which have been used (Table 1). For each
sample, a cover sheet has been developed to provide an overview of entry/verification status of
that sample. As data are entered and verified, the date and initials of the entry person should be
placed in the appropriate box.
Table 1. List of data entry locations and assigned ID#'s.
Boundary Rivers-Aledo 1-999, 4000-4999, 10,000-10,999
Boundary Rivers-Carlyle 2000-2499, 9000-9999
Boundary Rivers-Fairfield 6000-6999
Streams-Carlyle 1500-1999
Streams-Mt. Vernon 5000-5999
Streams-Havana 8000-8999
INHS-Champaign 1000-1499, 2500-3999, 7000-7999
Oregon- Peter Bayley 50,000-59,999
Although ID is the most important field for linking data tables, frequently more than one field is
required to properly link data among tables (Figure 2).
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METHODS
*ID
*GEAR
*CODE
Figure 2. FAS - Streams tables and fields used to link tables, denoted with an asterisk (*).
DATA PROCESSING FOR
1-5
I
FAS - Streams
DATA
ENTRY
PRINTOUT
FOR
VERIFICATION
GRAPHICS FISHTAB
Figure 3. Diagram of data entry and output in the FAS - Streams.
PROGRAM INSTALLATION PROCEDURE
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Use the main menu screen to select
forms for data entry into methods, fish
and habitat.
Use this to obtain hard-copy printouts
of data from the FISH table for data
verification
Use this package to obtain
graphical outputs of length
frequency and age
data.
Use this package to obtain
tabular outputs of;
Catch per Unit Effort
(abundance),
Catch per Unit Effort
(biomass),
Fish condition (Relative
Weight),
Species list.
The following set of instructions assumes your hard drive is formatted as a single partition
(namely C:). If you have more than one partition (ex. C: and D:), first check to see which drive
has the most free space available by typing the DOS command 'DIR' from each drive. The drive
with the most available space should be made the target drive for installing the FAS software. If
more free disk space is available in drive D:, then substitute D: for C: in the following
instructions:
1. If necessary, create a directory for the FAS software at the root level of the
C: drive named STREAMS. To create C:\STREAMS :
,Move to the root level of the C:\ drive by typing:
CD C:\ and press the <Enter> key.
The DOS prompt should change to "C:\>"
PNext type:
MKDIR STREAMS and press the <Enter> key.
2. Change to the STREAMS directory by typing in the following command at the C:\> prompt:
CD STREAMS <Enter>
The prompt should now appear as: "C:\STREAMS>"
3. Place the FAS program installation diskette into the 3.5" disk drive (generally designated as
Drive A on newer PCS) and type in the following command:
COPY A:*.* C: <Enter>
(Note: Your 3.5" drive may be designated as drive B, if you also have a 5.25" drive on your
machine. This is often true with older Dell 316SX computers. If so, substitute B: for A: in the
above command.)
This copies the contents of the installation disk to the STREAMS directory on drive C: . There
should now be a single file in the C:\STREAMS> directory, NEWSTRM.EXE. You can verify
this by typing in the following command at the C:\STREAMS> prompt and pressing the
<Enter> key:
DIR
4. NEWSTRM.EXE, is a self-extracting, compressed file containing all of the files of the FAS-
STREAMS package. Before it can be used, it has to be decompressed. To decompress the file,
simply type the name of the file (NEWSTRM) at the C:\STREAMS> prompt and press the
<Enter> key. Once the decompression process is complete, invoking the DIR command will
reveal a number of files in the C:\STREAMS directory.
5. The next step in installing the program is to confirm that the Paradox 4.0 or 4.5 program is
referenced in the PATH or SET PATH command line(s) of the AUTOEXEC.BAT file. To view
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the contents of this file, type in the following command and press the <Enter> key:
TYPE C:\AUTOEXEC.BAT I MORE
(Note: 'V' is obtained by holding the <Shift> key and pressing <\>):
The PATH command line should look something like the following example:
PATH C:\;C:\DOS;C:\WINDOWS;C:\NU;C:\PKWARE;C:\PDOX45
If a "PDOX40" or "PDOX45" entry appears anywhere in this line, no further action is
necessary and one can proceed to Step 8. If there is no reference to the Paradox for DOS
program directory ("PDOX40" or "PDOX45"), proceed with Step 6. If your AUTOEXEC.BAT
file exceeds one page in length, press the <Enter> key to display the remainder of the file
before proceeding to the next step.
6. The DOS text editor can be used to edit the PATH statement of the AUTOEXEC.BAT file as
follows:
(A) From the C:\STREAMS> prompt, type:
EDIT C:\AUTOEXEC.BAT and press <Enter>.
(B) Once the contents of the AUTOEXEC.BAT file appear on the screen, use the <t> and
< I > keys to scroll the cursor to the SET PATH line. Press the <End> key to position'
the cursor to the very end of this line.
(C) With the cursor at the end of the SET PATH line, type in the following:
;C:PDOX45 (if running Paradox 4.5)
or
;C:\PDOX40 (if running Paradox 4.0)
If Paradox has been installed on a different hard drive partition, such as D:\, substitute
"C:" with the appropriate partition letter.
(D) To save this change to the file, use the mouse to click on the File menu item at the top
left of the screen and then click on the Save option in the resulting drop down submenu
(If the mouse is not functional in the DOS editor, press the <Alt> and <F> keys
simultaneously to access the drop down submenu; then press the <S> key to save the
file). Exit the text editor by once again clicking on the File menu, then clicking on the
Exit submenu option (<Alt><F> followed by <X> if using the keyboard).
7. Despite having saved the change to the AUTOEXC.BAT file in the preceding step, you will
next need to reboot your computer in order for this change to be recognized by the operating
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system. To reboot the computer, simultaneously press and hold down the <Ctrl>, <Alt>, and
<Delete> keys for a second. Alternatively, the computer can be turned off and then, after
waiting about 40 seconds, turned back on. The reset button can also be used on PCs so
equipped.
8. In order to invoke the STREAMS Enter program from DOS:
"> If not already there, change directories to the STREAMS directory
(from C:\> prompt, type: CD STREAMS <Enter> as was done in step 2).
• Next, type <P> and press <Enter> at the C:\STREAMS\> prompt.
The STREAMS Enter program will then begin by displaying a menu box for selecting the
database with which you wish to work.
USING THE DATABASE
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Selecting an Existing Database
For consistency, the following instructions assume that the database is loaded into the directory
C:\STREAMS. To use the Streams Database in this directory, be sure that your
AUTOEXEC.BAT file has Paradox in the Path.
From the Windows Paradox Screen,
Select the Streams Database icon.
The Streams Database Main Menu will appear. The default database is FSH-STRM, but if this
does not exist, you may then select an existing database or create a new one. The selected
database and number of fish records is also displayed, below the dark blue information bar at the
top of the page.
If you do not wish to work with FSH-STRM, press <C>-CHOOSE A DATABASE to select a
different extant database (often a working database into which new data are being entered and
verified). Use the <up arrow> and <down arrow> keys to scroll through the list of databases.
Creatin
g a New Database
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C Choose a database. Table FSH-STRM has 401890 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
Enter your selection:
To establish a new database press <N>-NEW DATABASE GENERATION and type up to four
letters for the name of the database. The program will then create all the tables for a new
database, with the name you provided.
After selecting a database, you may either begin entering or editing. Although data may be
entered into any table, in any order, it is recommended data first be entered into the METHODS
table. The station location information contained in METHODS is displayed in an information
bar at the top of the FISH data entry screen. For this to occur ID, GEAR, STREAM, etc, must be
in METHODS.
1-11
METHODS DATA ENTRY
M ETHODS (MTH-) contains information relevant to basic sampling (e.g., gear, sampling
time), station code and general location of a station. Although ID is used to distinguish fish
samples, GEAR allows separation of individual sampling runs within a sample. This separation
of fish by sampling run is major function of the METHODS table.
ENTERING AND EDITING METHODS DATA
1. Select <M> METHODS TABLE DATA ENTRY/EXPORT SELECTION from the
Streams Database main menu and press <Enter> . A standard data entry form will appear.
If this is a new database, begin entry at the first record. When the METHODS DATA ENTRY
form appears, data can be added or changed. So use caution to avoid making changes in the
database. If this is an existing database, and you wish to add data to the end of the table press
<End> to scroll to the end of the table. Press <Page Down> to obtain a blank record. Note: At
the end of a table, if you obtain a blank record and then press <Page up>, the remark "Closed up
untouched record" will appear. This simply indicates that the program has eliminated this blank
record. To view the METHODS table press the <F7> function key. This key will allow you to
ME-1
Illinois Statewide Database for Stream Fishes. Release date 24APR97
C Choose a database. Table FSH-STRM has 401890 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
toggle between the entry form and the data table. To return to the entry form press <F7> again.
Data can also be added in the middle of a table using the <Insert> key. The <Insert> key places
a blank record above the record displayed on the screen. Additional blank records can be
inserted by continuing to press the <Insert> key.
To remove a record, use the <Delete> key. The <Delete> key will remove the entire record, not
just the information in the column being edited. To edit a field you may either use the
<Backspace> key to delete part or all of the entry or you may selectively edit the field by
pressing <Alt-F>, and move within the field by using the <right arrow> or <left arrow> keys.
IMPORTANT: When editing a field within a record DO NOT USE <Delete>; use the
<Backspace> key.
ID and GEAR are the only fields
required to access a fish record, although
other fields (e.g. date, stream, etc.) are
useful. After entering ID, a GEAR must
be entered. A number preceding the
gear, indicates the number of sampling
runs by which the data will be entered.
This number must be present, even if
only one (1) run was conducted. As an
example of multiple gear entries, if two
boat-electrofishing runs were conducted
and the fish data were to remain
separated by each run, then the gear code
would be entered as IBE for the 1st run
and a second record would have the
same station location, but gear would be
2BE for the 2nd run.
Next.......
Example
-Enter the DATE of the sampling. 07/30/87
-Enter the Stream name (STREAM). Crooked Creek
-Enter the Station Name (STNAME), if available. Lover's Lane
-Enter the County. Mclean
-Enter the sampling effort (PERIOD) as minutes. 30
-Enter the total number of minnow seine hauls (HAULTOT).
See "METHODS TABLE DATA DESCRIPTION AND SAMPLE ENTRY" below for more
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_ TableAdd Image Undo AutoRefresh DO-IT!
+-[_]-------------- Standard Form ------------ [ ]-+
Mth-strm # 1
IID: 1
GEAR: 1ES
CODE: DKT-01
DATE: 7/30/87
STREAM: Crooked Creek
STNAME: Lover's Lane
COUNTY: McLean
PERIOD: 30
HAULTOT:
+------- 1 of 5030------
-+
Fl Help F7 Table Ctrl-PgUp Prev Ctrl-PgDn
Next . CoEdit !
details about data entry for each field.
To return to the Main Menu from the METHODS data entry form press <Esc>.
METHODS TABLE DESCRIPTION AND SAMPLE ENTRY.
1. ID (discussed above)
2. GEAR
Gear specifies the run number (n) and gear type:
nES Electric seine nBE Boat electrofishing, A.C.
nBED Boat electrofishing, D.C. nPE Backpack electrofishing
nPES Backpack electrofishing + seine hauls nBES Boat electrofishing + seine hauls
nBEN Boat electrofishing + other nets nSH Seine hauls
nRO Rotenone nTRP Trap net
nTRM Trammel net nHOP Hoop net
nBAS Basket trap (small slat trap) nFID Fiddler net (half-inch mesh hoop net)
nFYK Fyke net nGIL Experimental Gill Net
nOTT Otter trawl nMIS Miscellaneous other gears
Note: Use nBEX for samples considered as supplemental (e.g. sportfish only). This code allows
entry of multiple runs of samples for which all fish are not collected.
3. CODE
The station code, CODE is either the alphanumeric IEPA code or the large-river code assigned to
each station. For the IEPA code, the alpha-portion indicates the stream and the numeric-portion
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Columns in MTH- (METHODS)
Field Name Field Type
1-ID N
2-GEAR A4
3-CODE A20
4-DATE D
5-STREAM A35
6-STNAME A25
7-COUNTY A12
8-PERIOD N
9-HAULTOT N
the specific location on the stream. The stream code (alpha-portion) is mostly hierarchical. For
example, the Illinois River has been assigned the letter D. The first stream up from the mouth of
the Illinois River is Macoupin Creek (DA), the 4th tributary from the mouth of Macoupin Creek
is Bear Creek (DAD). Station numbers are assigned as each station is established and therefore
may not be in longitudinal order. Recent changes in the IEPA assignment of codes have
increased from a four-letter to an eight-letter designation for a stream.
For the large rivers, abbreviations of the river names are used and the number refers to the
navigation river mile. The river codes are: MSR=Mississippi River, ILR=Illinois River,
WAB=Wabash River, OHR=Ohio River
Examples of IEPA codes: DK-12 DKJ-02
Examples of large river codes: MSR-364.5 ILR-110.5
4. DATE
DATE is the date which the sample was collected and should be entered as MM/DD/YY
(10/23/95).
5. STREAM
STREAM is the stream name written with the first letter of each word capitalized and remaining
letters of lower case. The following words of a stream name may be abbreviated as shown in the
examples below.
South=S S. Fk. Saline River
West=W W. Fk. Spoon River
East=E E. Fk. LaMoine River
North=N N. Br. Chicago River
Branch=Br
Fork=Fk
If the stream name is a direction such as North Creek, then the name is spelled in its entirety.
However, if a direction is used to indicate a branch of a major stream, then that part of the name
is abbreviated. The last part of the name indicating River, Creek, Slough, etc. is to be spelled in
its entirety. Examples:
S. Fk. Sangamon River E. Br. DuPage River
East Panther Creek Exline Slough
6. STNAME
Although not essential, the station name STNAME can be very useful for locating a sampling
site. It often indicates some obvious feature such as nearest town, highway or distinct
characteristic of a station. The database should be checked for previous assignment of station
names STNAME for a code. Examples:
Lamprey Ford Hell's Canyon
IDOC Parklands 1-55 Bridge
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7. COUNTY
COUNTY is one of the 102 geopolitical regions in Illinois in which the sample was collected and
should be entered as in the example.
Mercer Hancock
8. PERIOD
The amount of electrode time is the PERIOD. It can be the total time, if only one run was
conducted, or it may be the time for individual runs. It is written as minutes with tenths of a
minute.
30 20.5
7. HAULTOT
HAULTOT refers to the total number of minnow seine hauls. The standard seine haul is 50 ft.
so HAULTOT may be a real number if effort is not divisible by 50. If the total distance sampled
was
75 ft. then HAULTOT = 1.5
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FISH DATA ENTRY
F ish (FSH-) contains abundance, length, weight, disease, and other information about
individual fish or fish groups. These data are linked to the METHODS table using the ID and
GEAR fields.
SELECTING AND EDITING FISH DATA
1. Select the database with which you wish to work by using the <up> and <down> arrow keys.
From the main menu, select <F> FISH DATA ENTRY and press <Enter>.
If this is a new database, begin by entering the ID and GEAR in the first record. After entering
ID and GEAR, the station information from METHODS will appear in the dark blue information
bar at the top of the screen. If data are being added to an existing table which contains fish data,
press <End> to go to the end of the table. Then press <Page Down> to obtain a blank record.
FE-1
C Choose a database. Table FSH-STRM has 401890 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
Enter your selection:
To insert or delete records, use the same procedures as described for METHODS.
Next, enter either the 3-letter species
code SPC or type the common name
(COMMON) of the fish. If you are
uncertain how to spell the common
name or want to verify the 3-letter
species code, you can view the
SPECIES table by simply pressing
the <F7> function key, then using the
<F3> or <F4> function keys to move
to through the tables on the desktop.
To return to the fish data entry
screen, press the <F7> function key.
Next.....
-Enter the number of fish. If entering
the length and weight ror a single
fish, enter 1. If this for group data,
enter the number of fish in the group. The special case of "0" is discussed below.
-Enter the total length, or minimum length of fish if you are entering a group of fish. Lengths can
be metric or English units. Standard metric units are mm, but if length is in cm, note this in
remarks as "cm" in the field INDLNMT (Ind. Lengths). If length is in English units, note this
also in remarks as "half" for inches in INDLNMT (Ind. Lengths).
-Enter the maximum length of fish in TLMAX (max. length) if the entry is for a group
measurement or where exact length of a fish is not known, but the size group is available.
-Enter the total weight of fish in WEIGHT (wt). As with length, this can be either metric units
(grams) or English units (pounds).
-Enter DELT (disease, eroded fins, lesions or tumors) information in DISEASE.
-Enter any comments regarding the individual fish or group in REMARKS. For example, if no
weight was recorded, you could enter "No weight" to specify that this information was not
taken.
-Enter individual lengths of fish from a group measurement into INDLNMT, if available, for a
group measurement. This column may also be used for other comments.
-Enter sub-sampling time in SUBTIME. This should be entered for every fish which was
collected as part of the sub-sampling effort. Typically, this is limited to fish which occur in
large relative abundance such as gizzard shad. Any sub-sampling effort should be determined
before sampling is conducted.
-Enter any age data into the appropriate field, either AGE-SCALE or AGE-OTOLITH. If fish
age was determined using spines, as for catfishes, enter that information into AGE-SCALE.
This will still allow data to be entered for otoliths, should both processes have been used for
catfishes.
FE-2
Sample ID 1
Gear IES 30 minutes
Species BLS Bluntnose minnow Pimephales notatus
Number 1
Total Length 44.0 mm 1.732 in
Max. Length mm in
Weight .4 gm .001 lb
Disease 1 Blackspot
Remark preserved
Ind. Lengths mm
Subsample minutes Kn = .55
Age Scale Age Otolith Gender Tag
-Enter gender information, if known, (M or F) into GENDER.
-Enter the tag number or brand if available, into TAG.
Upon completion of data entry for the record, press <Insert> to obtain a new record. The ID and
GEAR from the previous record will remain in place.
To return to the Main Menu, press <Esc>.
Special Features:
If data are entered into metric length and weight fields, then the cursor, in subsequent records,
will automatically move to the metric fields. If however, English length and weight data are
entered, the cursor will move to the English fields in subsequent records.
If you wish to move to a specific sample or place in a large fish data table, you can do this very
quickly by using the following procedure. This also allows you to view data in the FSH- table
while entering data. From the Fish data entry screen, simply press <F7> and the data table will
appear. To move to a different record, place the cursor in the appropriate field you wish to
search. As an example we'll use ID. While pressing the <Ctrl> key, press <Z> (stands for
Zoom). A box will appear to prompt you to enter a value or expression. Enter an ID number and
press <Enter>. If present, the cursor will move to the first record in the table. Press <Alt> and
<Z> to move to the next record with the specified search criteria. To return to the data entry
screen, press <F7> or <Esc>. Please note that if you move to a different record and then return
to the data entry screen,
the record displayed
will be the new
location in the table.
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Columns in FSH- (FISH)
Field Name Field Type
1-ID N
2-GEAR A4
3-SPC A3
4-N N
5-TL N
6-TLMAX N
7-WT N
8-DISEASE A25
9-REMARK A50
10-INDLNMT A20
11-SUBTIME N
12-AGE SCALE N
13-AGE OTOLITH N
14-GENDER Al
15-TAG A10
I
1-ID (discussed above)
2-GEAR (discussed above)
3-SPC (3-letter species code)
To enter a fish record, either the 3-letter code or the entire fish name may be used. The 3-letter
code or fish name must be contained in the SPECIES table. If the 3-letter code is entered, the
common name COMMON and scientific name SCIENTIFIC, will automatically be displayed. If
the entered 3-letter code is not listed in SPECIES, no name will be displayed. Similarly, if the
common name is not in SPECIES, then 3-letter code and scientific name will not appear. If the
fish name is entered, it must be spelled exactly as written in the SPECIES table. Both columns
are not case-sensitive, thus either lower or upper case (or any combination) may be used.
4-N (NUMBER)
N (number) refers to the actual abundance of fish, either an individual or group. In special cases
(see below) a zero (0) may be entered.
5-TL
Total length TL may contain the total length of a single fish or the lower limits of a length range,
when more than one fish is included in a size group. For convenience and accuracy, data entered
in English units is automatically converted to Metric. See special circumstances related to
English units.
6-TLMAX
Maximum total length TLMAX is the maximum length of a size group.
SEC N TL TLMAX WT INDLNMT
BLS 5 40 49 89 4344454648
LMB 1 261 289
7-WT
WT is the total weight of fish, either individual or group. For convenience and accuracy, data
entered in English units is automatically converted to Metric.
8,9-DISEASE and REMARKS
DISEASE and REMARKS are text entries. Examples of DISEASE include BLS-1 (one fish with
blackspot), eroded barbels, popeye, etc. Remarks may contain more information on disease or
information about the fish such as "preserved" or a capture status if collected during a mark-
FE-4
recapture study. With few exceptions, primarily due to historical entry records, cntries should be
made in lower case.
Note: When apparent, entries containing preserved fish should be denoted with "pre" or
"preserved" in REMARKS. Forms labelled as Fish Population Analysis usually contain
preserved fish.
10-INDLNMT
The field INDLNMT (individual length metric) is designed to contain up to 5 lengths in
millimeters, separated by spaces. This was intially established to contain the individual lengths
when 5 or fewer fish were contained within a 10mm size group. It has also been assigned other
uses such as text to denote half-inch or cm groups or average lengths (discussed below).
11-SUBTIME
SUBTIME is used to denote the time when fish are sub-sampled. For example, when fish are
sampled for an hour, but one or more species are sampled for only part of that time, then this is
entered for those fish only. If carp were sampled for 30 minutes of a 60 minute sample, then 30
would be entered for each carp in this 30 minute period.
12-AGE SCALE
AGE SCALE is the age of a fish as determined from scales. AGE 0 fish would be considered
less than 1 years old, AGE 1 would be from 1 year to less than 2 years. Fish ages determined by
spines (e.g. catfishes) would also be entered in this field.
13-AGE OTOLITH
AGE OTOLITH is the age of a fish as determined using a otoliths.
14-GENDER
When available, enter the GENDER of the fish.
15-TAG
TAG refers to the number on a tag or may represent a brand (e.g. left bar).
Special Circumstances for English units.
For data collected in 0.5 inch-groups, all fish are assigned to the nearest half inch so that a fish of
1.8 inches or of 2.2 inches would be combined into a single record at 2 inches. These types of
data are found primarily before the collection of data in metric units (i.e. prior to the late 1980's).
The data should be entered like the centimeter-grouped data, except that "half" should be put in
the INDLNMT to indicate the precision of the lengths. Example:
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IL WT
8 1.8
TLMAX
8.5
INDLNMT
half
The data should be entered as TL of 8 and TLMAX of 8.5 for ease of verification. The values
are corrected to 0.25 inches lower when length-frequency tables are generated.
Some of the data sheets are in summary form, like the following data collected by Bruce Muench
in 1963.
Common
Quillback
N
45
River carpsucker
Redfin Shiner
Total weight
79.4 lb
7 0.39
3 0.02
Size Range N
7.0-16.9 in
4.0-6.5
4.0-3.5
3
6
1
3
Size Groups
Twt Ave Length
4 9.0 in
38 13.8 in
16.8 in
0.29 4.5 in
0.10 6.5 in
3.1 in
This is the layout of the field data sheet and is not in the form used in the database. This has
forced the reinterpretation of the INDLNMT field. Data had not previously been developed to
handle average lengths. The above data will be presented as below.
COMMON
Quillback
Quillback
Quillback
Quillback
River Carpsucker
River Carpsucker
River Carpsucker
Redfin Shiner
N
0
4
38
3
0
6
1
3
WT fib)
79.4
0.29
0.10
0.02
TL (in)
7
9
13.8
16.8
4.0
4.5
6.5
2.7
TLMAX (in) INDLNMT
16.9
ave
6.5
3.5
ave
ave
half
ave half
ave half
ave 3.1 in
The records with n=0 are required because the TL-TLMAX range contains additional
information and there is one group weight that can't be distributed over the 3 length ranges.
"ave" indicates that TL is an average value.
FE-6
N.
2SMB
HABITAT and SAMPLING
DATA ENTRY
IDNR stream habitat data are contained in two Paradox tables. Although initially contained in
one very large table HAB-, it was determined that two tables would be best for ease of reviewing
and retrieving data. As with other parts of the database, attempts have been made to reduce the
number of fields in each table by including similar types of data in one field. Despite this effort,
the total number of fields remain large. The data are divided into HYD- (Hydraulic) and SUB-
(Substrate and Vegetation habitat). Additional information about sampling location, which was
in the original Habitat table has been placed in a stations table (STA-). In addition to the few
fields associated with sampling gear, personnel, and effort which were in the original HAB-
table, more detailed fields have been placed in the sampling table (SAM-). The following section
provides a description of these tables and an overview of some guidance for consistency in data
entry. Exceptions in data entry are anticipated and every attempt has been made to accommodate
these cases.
ENTERING AND EDITING HABITAT DATA
1. Select the database (as described above)
2. From the main menu, select <H>-HABITAT/SAMPLING DATA ENTRY.
3. A list of data entry forms will appear.
4. Use the mouse or arrow keys to select either the BASELINE or MONITORING form.
5. Enter data as with the other tables.
HE-1
C Choose a database. Table FSH-STRM has 401890 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat/Sampling table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
Enter your selection:
HYD- (HYDRAULICS)
Field Name Field Type
1. ID N
2. CODE A20
3. DATE D
4. TIME A8
5. STATION A25
6. STREAM A35
7. SAMPLING LIMITS A60
8. SAMPLING LATITUDE A8
9. SAMPLING LONGITUDE A9
10. SAMPLE END LATITUDE A8
11. SAMPLE END LONGITUDE A9
12 TEMP-AIR A5
13. TEMP-H20 A5
14. DO N
15. CONDUCTIVITY
16. PH N
17. TDS N
18. ALKALINITY N
19. HARDNESS A10
20. TURBIDITY A15
21. COLOR-ETC A60
22. H20CHEM-OTHER A60
23. WIND A15
24. SKY A20
25. PRECIP A10
26 WEATHER A60
27. STAGE A15
28. TREND A15
29. CHANNEL
30. VELOCITY
31. DISCHARGE
32. GAUGE
33. WIDTH-AVE
34. WIDTH-MAX
35. WIDTH-MIN
36. BANKFULL CHAN-WIDTH
37. DEPTH-AVE
38. DEPTH-MAX
39. %POOL
40. %RIFFLE
41. %RUN
42. #POOL
43. #RIFFLE
44. #RUN
45. #POINT
46. #SC
47. #MIDBAR
48. #ISLAND
49. SHADE
50. CHANMOD
51. HYDROCON
52. TURBCAUSE
53. POLLUTION
54. HABITAT1
55. HABITAT3
56. PAGE 1
57. PAGE2
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N
A10
N
A60
N
N
N
N
N
N
S
S
S
S
S
S
S
S
S
S
S
A20
A20
A10
A50
A60
A60
Al
Al
I
COLUMN NAME EXAMPLE COMMENTS UNITS
1. ID
(see methods table description)
2. CODE
(see methods table. description)
3. DATE
(see methods table description)
4. TIME
13:00, 09:00 text military time
5. STATION
(see methods table description)
6. STREAM
(see methods table description)
7. SAMPLING LIMITS
Detailed description of the sampled reach,
including the upstream and downstream limits
text
8. SAMPLE LATITUDE either the beginning latitude or the latitude used for a sampling site.
Both a permanent single latitude, a downstream and an upstream latitude have been assigned to
the station code in the stations table. The SAMPLE LATITUDE value would reflect any
sampling-specific differences with the value in the stations table.
40 26 58 space between degrees, minutes & seconds
9. SAMPLE LONGITUDE either the beginning longitude or the longitude used for a
sampling site. Both a permanent single longitude, a downstream and an upstream longitude
have been assigned to the station code in the stations table. The SAMPLE LONGITUDE value
would reflect any sampling-specific differences with the value in the stations table.
-91 22 14 space between degrees, minutes & seconds
precede the reading with a minus sign (-)
10. SAMPLE END LATITUDE the latitude used to mark the end of a sample site. Both a
permanent single latitude, a downstream and an upstream latitude have been assigned to the
station code in the stations table. The SAMPLE END LATITUDE value would reflect any
sampling-specific differences with the value in the stations table.
40 26 58 space between .degrees, minutes & seconds
11. SAMPLE END LONGITUDE the longitude used to mark the end of a sample site. Both a
permanent single longitude, a downstream and an upstream longitude have been assigned to the
station code in the stations table. The SAMPLE END LONGITUDE value would reflect any
sampling-specific differences with the value in the stations table.
-91 22 14 space between degrees, minutes & seconds
precede the reading with a minus sign (-)
HE-3
12. TEMP-AIR air temperature
18C, 75F
13. TEMP-H20 water temperature
20C, 68F
unit capitalized, no space
unit capitalized, no space
14. DO-Dissolved Oxygen
11.8, 12.2 real number ppm
15. CONDUCTIVITY
153,600 real number umhos
16. PH-pH units
7.8 real number pH units
17. TDS-total dissolved solids
220 real number
18. ALK-alkalinity
182 real number mg/1
19. HARDNESS
100 real number grains
20. TURBIDITY-water clarity
100 NTU,
10 cm 10 in space NTU, cm, in
21. COLOR-ETC water color brown, green, clear, gray
It brown lower case text
22. H20CHEM-OTHER other water chemistry data
value real number units
23. WIND-velocity and direction
10-15 NW space mph
24. SKY-% cloud cover, weather conditions
10% cloud cover space, lower case text %
50% cloud cover hazy
100% It rain
25. PRECIP-precipitation. May be entered as amount or category (0)none, (1)trace,
(2)0.1-.5", (3)>0.5"
2 in in 48hr text in
1/3 category
integer %
26. WEATHER -general description of weather conditions and effects on sampling
high winds made netting fish difficult
lower case text
27. STAGE-water level
high, normal, low lower case text
very high, + comments
28. TREND -general changes in water level
HE-4
C or F
CorF
stable, rising, falling lower case text
1/4 category
29. BANKFULL-CHANWIDTH-estimated width of the channel at bankful
35 real number
30. VELOCITY -estimated or actual mean velocity of water through the station.
include descriptor.
0.01 real number
31. DISCHARGE -estimated or actural mean discharge
13.5 real
32. GAUGE -water level recorded at known gauge, typically a USGS gauge.
6.9 at Burlington enter gauge reading first,
then the location
33. WIDTH-AVE- average width of water
14 real number
34. WIDTH-MAX-maximum width of water
11 integer
35. WIDTH-MIN-minimum width of water
15 integer
36. DEPTH-AVE-average depth of water
0.66 real number
37. DEPTH-MAX-maximum depth of water
1.2 real number
38. %POOL -percent of sampled reach classified as pool habitat.
10 integer
39. %RIFFLE -percent of sampled reach classified as riffle habitat.
10 integer
40. %RUN -percent of sampled reach classified as run habitat.
10 integer
41. #POOL -number of pools
2 integer
42. #RIFFLE -number of riffles
I integer
43. #RUN -number of runs
4 integer
44. #POINT -number of point bars.
5 integer
45. #SC -number of side channels
3 integer
46. #MIDBAR -number of mid-channel bars
2
47. #ISLAND -number of islands
4
ft
Units may also
ft/s
ft3/sec
ft
ft
ft
ft
ft
ft
%
%
%
integer
integer
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48. SHADE-percent of station receiving shade from 100OHrs to 1600 Hrs
25 integer
49. CHANMOD -channel modifications
may include a brief description lower case text
0 through 7 category (see field sheets)
50. HYDRACON -hydraulic controls
may include a brief description lower case text
0 through 8 category (see field sheets)
51. TURBCAUSE -major factor contributing to turbidity
brief description (e.g., silt, point source)
lower case text
52. POLLUTION -evidence of pollution
brief description (e.g., hog lot upstream of site)
lower case text
53. HABITAT1
Detailed description of habitat, fish sampling or methods
lower case text
54. HABITAT3
Additional description of habitat, fish sampling or methods
lower case text
55. PAGE1 Not a data field. A field used for a form.
56. PAGE2 Not a data field. A field used for a form.
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SUB- (Substrate & Vegetation)
Field Name
Type
Field
..... .... .. .  ....----
1. ID
2. CODE
3. DATE
4. SILT
5. SAND
6. GRAVEL
7. EGRAVEL
8. COBBLE
9. ECOBBLE
10. RUBBLE
11. CBOULDER
A12
12. BOULDER
13. EBOULDER
14. BEDROCK
15. CLAY
16. SLUDGE
17. DETRITUS
18. ELOG
19. SUBSTRATE VEGETATION
20. HARD
21. OTHER SUBSTRATE
22. OTHER SUBSTRATE TYPE
23. BANKROCK
24. BANKGRAV
25. BANKSAND
26. BANKSILT
A12
27. BANKCLAY
28. BANKCONCR
29. MUDFLAT
30. RIPRAP
31. PILE
32. MUDBANK
33. ROCKDIKE
34. BANKOTHER
35. BANKHIGH
36. ERODING
37. STABILIZE
38. DECIDUOUS
39. CONIFER
40. TREE
41. SHRUB
N
A20
D
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
HE-7
42. WEED
43. DENUDED
44. CANOPY
45. UNDERCUT
46. LEDGE
47. ROOTS
48. STUMP
49. BRUSH
50. LOG
51. AQUAVEG
52. COVER-OTHER
53. COVER-OTHER TYPE
54. SUBMERGED
55. SUBMERGED-SP
56. FLOATING
57. FLOATING-SP
58. EMERGENT
59. EMERG-SP
60. PLANKTON
61. PLANKTON-SP
62. PERI
63. PERI-SP
64. TERREVEG
65. COVER
66. PLANTS
67. RIPWIDTH
68. LIVESTOCK
69. AGRI
70. URBAN
71. CONSTRUCT
72. RECREATE
73. FLOOD
74. FOREST
75. MINE
76. WASTE
77. TILE
78. WETLAND
79. HABITAT2
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A60
A12
A60
A12
A50
A12
A50
A12
A50
A12
A50
A12
A12
A60
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A12
A60
I
I
SUBSTRATE & VEGETATION COMPOSITION
COLUMN NAME EXAMPLE
1. ID (see methods table)
2. CODE (see methods table)
3. DATE (see methods table)
4. SILT 70% or p (present)
5. SAND 20% or p (present)
6. GRAVEL 15% or p (present)
7. EGRAVEL (embedded) 15% or p (present)
8. COBBLE 25% or p (present)
9. ECOBBLE (embedded) 15% or p (present)
10. RUBBLE 8% or p (present)
11. CBOULDER (cover boulder, used by fish for cover)
25% or p (present)
12. BOULDER 3% or p (present)
13. EBOULDER 5% or p (present)
14, BEDROCK 5% or p (present)
15. CLAY 15% or p (present)
16. SLUDGE 35% or p (present)
17. DETRITUS 15% or p (present)
18. ELOG (embedded) 10% or p (present)
19. SUBSTRATE-VEGETATION
10% or p (present)
20. HARD Inactive field
21. OTHER SUBSTRATE 10% or p (present)
22. OTHER SUBSTRATE TYPE
tires
COMMENTS
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
integer, lower case
text, lower case
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UNITS
23. BANKROCK -occurrence of shore containing rock
24. BANKGRAV -occurrence of shore containing gravel
25. BANKSAND -occurrence of shore containing sand
26. BANKSILT -occurrence of shore containing silt.
27. BANKCLAY -occurrence of shore containing clay.
28. BANNKCONCR -occurrence of shore containing concrete.
29. MUDFLAT -occurrence of mudflats.
30. RIPRAP -occurrence of riprap.
31. PILE -occurrence of pilings or similar structures.
32. MUDBANK -occurrence of steep mudbanks.
33. ROCKDIKE- occurrence of rock dikes or similar structures.
34. BANKOTHER- occurrence of other bank types which have not been specified.
35. BANKHIGH -height of banks.
36. ERODING -occurrence of active erosion.
37. STABILIZE -occurrence of bank stabilization, usually concrete, riprap or other hard objects
including cars.
38. DECIDUOUS -occurrence of deciduous trees.
39. CONIFER -occurrence of coniferous trees.
40. TREE -occurrence of mature trees (historically used, presently inactive column)
41. SHRUB -occurrence of shrubs on each shore.
42. WEED -occurrence of weeds on each shore.
43. DENUDED -occurrence of barren shoreline.
44. CANOPY -relative density of mature trees.
45. UNDERCUT -undercut bank
46. LEDGE -ledge habitat available for fish use. Typically this is rock, but clay can serve a
similar function. Note in comments if this is clay.
47. ROOTS -submerged roots available for fish.
48. STUMP -stumps available for fish.
49. BRUSH -brush and other woody debris available for fish.
HE-9
The following fields can be entered as;
Category 2/3
Percent 10%
Linear feet 200f,
Text p
When left and right bank are distinguished, enter the information for the left
bank first. Place the units after the information for the right bank. For example;
Eroding 20 30%
Deciduous 0 15%
Weed 25 0%
50. LOG -logs available for fish.
51. AQUAVEG -aquatic vegetation
52. COVER-OTHER -amount of other cover types, not listed.
53. COVER-OTHER TYPE -description of cover which is not listed.
54. SUBMERGED -amount of submergent vegetation
55. SUBMERGED-SP -list of submergent vegetation species (e.g., sago pondweed)
56. FLOATING -amount of floating vegetation
57. FLOAT-SP -list of floating vegetation species (e.g., duckweed)
58. EMERGENT -amount of emergent aquatic vegetation.
59. EMERG-SP -list of emergent aquatic vegetation. (e.g., lotus).
60. PLANKTON -amount of plankton.
61. PLANKTON-SP -list of planktonic species.
62. PERI -amount of periphyton.
63. PERI-SP -list of periphyton species.
64. TERREVEG -amount of terrestrial vegetation (i.e., overhanging trees, grasses) which is
available for fish cover.
65. COVER -estimate amount of total cover for fish.
66. PLANTS -additional information about plants within the station.
67. RIPWIDTH -mean width of the riparian zone (inactive column).
68. LIVESTOCK -stream accessibility for livestock.
69. AGRI -occurrence of agriculture.
70. URBAN -occurrence of urban development.
71. CONSTRUCT -occurrence of construction activities.
72. RECREATE -occurrence of recreational facilities.
73. FLOOD -occurrence of floodplain.
74. FOREST -occurrence of forests
75. MINE -occurrence of mining activities
76. WASTE -(WWTP)waste-water treatment facilities
77. TILE -occurrence of drainage tiles
78. WETLAND -occurrence of wetland habitat (inactive column)
79. HABITAT2 -contains a variety of text which could not be entered into a specific column. In
the baseline entry form (recently developed) this has been designated as a column to hold fish
condition information.
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SPECIES TABLE
SPECIES is a look-up table for a variety of features linked to FISH. Because this table serves
as a "hidden" table, not requiring any input by the user, discussion will be limited to this basic
description. SPECIES includes fish common names, 3-letter species codes, LeKrens (Kn) and
Relative Weight (Wr) parameters and various taxonomic codes. To sort a column
phylogenetically (based upon Smith 1979), use the column PHYLO in a query. PHYLO is
numeric and can be used to sort a table; displaying related fish (e.g. all basses, all catfishes) in
the same location in a table.
SPECIES - Illinois fish species list
Field Name
1. SPC
2. COMMON
3. SPECIES
4. FAMILY
5. MAXTLMM
6. MAXTLCM
7. ILRECWTG
8. WRECWTG
9. CM
10. KNA
11. KNB
12. WRA
13. WRB
14. STSIZE
15. QSIZE
16. TAXCODE
17. LUBCODE
18. PHYLO
19. DIET
20. INTOL
21. STATUS
Field Type Description
A3* 3-letter FAS species code
A45 Fish common name
A70 Fish scientific name
A 15 Family taxonomic name
S Typical maximum total length (mm) of species
S Typical maximum total length (cm) of species
N Illinois record weight (grams)
N World record weight (grams)
Al Flags whether Screen7 lengths are in (C)m or (M)m
N "a" parameter used in calculating Kn
N "b" parameter used in calculating Kn
N "a" parameter used in calculating Wr
N "b" parameter used in calculating Wr
S Minimum Stock size (cm) for PSD calculations
S Minimum Quality size (cm) for PSD calculations
S A numeric species coding system
S A 4-letter species code developed by K. Lubinski
S A numeric system used to sort fish in "phylogenetic
order"
S An assignment of the major diet of a fish. Examples
includes 0-omnivores, P-piscivores, etc.
S An assignment of the intolerance of fish to silt.
Al Flags if species is federally endangered (F), state
endangered (E), or state threatened (T)
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STATIONS TABLE
Stations within the streams database may have considerable descriptive information which
does not change from sample to sample. This may include station code, drainage area, latitude &
longitude as well as other "permanent" attributes. This information is contained within the
STATIONS table (STA-). The key field (i.e., no duplicates allowed) in the STATIONS table is
Code. This field is used to link this table with other table where the code field exists.
Note: No changes should be made to existing records in this table without the consent of the
biologists responsible for the station and the data manager.
RMILE -navigation river mile.
POOL -navigation pool, number or name.
Peoria
19
TOWNSHIP 7S, 8N capital letters, no space
RANGE 10E, 9W capital letters, no space
SECTION 5,6,7 or 24NE capital letters, no space
TOWN-distance and direction from nearest town
0.5 miles W of Salisbury lower case except proper names
and direction (N, S, E, W)
LOCATION-distance and direction from landmark which could be used to identify the sampling
reach.
From county bridge, Capitalize first letter, remainder
downstream 880 ft are lower case.
ISIS-the 32 digit stream identification number
presently inactive
ORDER-Stream order
3 integer
UMRCC-Upper Mississippi River Conservation Commission habitat classification system
CH-Channel upper case text
MCB-Main channel border
SL-Slough
TW-Tailwater
L-Lake
BW-Backwater
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CHANMOD -channel modifications. See list on data sheets.
HYDROCON -hyrologic controls. See list on data sheets.
PERSONNEL -last name of personnel or agencies involved with sample collection.
text SALLEE/BERTRAND/ATWOOD
ANGLERS -comments regarding angler usage and recent success.
text heavy angler usage, good for SMB and CCF
EQUIPMENT -includes information on equipment used for fish collection. The following
examples are provided as guidelines for entry.
Gear. Watts. Phase. Amperage; comments
BE, 3000W, 3-phase, 10A 11A 10.5A;
ES, 1600W, 1-phase, 30f
PE, 5.5-6.5A, 80freq.
Gear. Length x Height x mesh(bar); comments
SH, 20f x 4f x 0.25in
HOP, 15f x 2.5f x lin
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Fishtab -
the program for data analysis and tabular output
INTRODUCTION
The program, FISHTAB, is the primary tool for calculating basic fisheries statistics, creating
summary tables, and exporting text files of aggregated data from the FAS database. FISHTAB
can accept input data from either the FAS - Lakes or FAS - Streams fisheries databases. Input to
the program is in the form of an ASCII delimited text file. These data are compiled and exported
from Paradox in an automated fashion using the FAS-streams data entry program option <F>.
FISHTAB has been written to serve as a comprehensive program, incorporating all of the tabular
output programs developed for the DOC9 lakes database of the Apple He/General Manager
System, during F-46-R and F-69-R (Bayley et al. 1990). The current version of FISHTAB is
designed to analyze individual fish samples. When data from a number of streams/lakes and
years are exported to FISHTAB, summaries may be created to compare fisheries statistics for a
group of sites from a selected year or for a series of years from a single sampling site.
FISHTAB consists of four tabular output modules:
1. Species presence table.
2. Length-frequency table and condition index table.
3. Catch per unit effort (CPUE) tables.
4. Stock index table.
The reports generated by these modules are as follows:
Length-frequency/Condition creates individual species summaries of total abundance, mean
weight, and average condition by relative weight (Wr) and LeCren's (Kn) condition indices listed
by fish length intervals as defined by the user. Length Frequency/Condition tables may be created
for as many fish species as are included in the data set being analyzed. The 95% confidence
interval of each mean condition index is also reported.
Catch Per Unit Effort (CPUE) produces two sets of tables summarizing data on catch and
effort. Catch is summarized by species, subdivided into evenly sized or user-defined length
intervals, and separately reported in terms of numbers and weight of fish collected. Length and
weight are displayed in metric and in English units. The first CPUE option displays CPUE by
frequency while the second reports CPUE by biomass. If no gear is selected, the outputs show
mean values for each sample station and gear (i.e., BE, FIG, SH, etc.) for each fish species
collected. If a single gear is selected, the output is presented for each individual sample (BE,
FIG, SH). When you run CPUE with a species selected, CPUE is displayed for each individual
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sample by user-defined fish length categories.
Species Presence examines the entire selected data set and generates a species list accompanied
by the total frequency of each species collected, with total frequency corrected for subsampling.
This module is typically the first one selected in exploratory data analysis and is very useful in
determining which species in a given data set deserve detailed analysis.
Stock Index calculates the proportional stock density (PSD), young-to-adult ratio (YAR), and up
to three relative stock density (RSD) indices for individual species. Whenever available,
minimum values for species stock and quality sizes have been integrated into the program and
are used automatically in calculating PSD. For species lacking these values in FISHTAB, lengths
for stock and quality size are input by the user.
Output tables created by each module are displayed on screen by default; however, each may also
be printed or saved as a DOS text file. All results are given in metric and English units wherever
appropriate.
FISHTAB has been developed as a DOS stand-alone analysis program using the programming
language C (Watcom C/C++32 Optimizing Compiler and Tools, v 9.5, Watcom International
Corp., Waterloo, Ont.). There are several advantages to this approach. First, by developing this
program in a standard programming language, rather than in PAL (Paradox Application
Language), the need to have the data resident in a Paradox database is avoided. Fisheries data
from other sources can be analyzed by FISHTAB as long as they are in the form of a DOS text
file and data records match the input structure required by the program (see pp.56-57).
Development in C eliminates the need and expense of rewriting FISHTAB, if an alternative
database package is chosen for FAS-Lakes & Streams. Finally, coding in C allows FISHTAB to
be use on either PC or Macintosh systems.
FORMAT OF FISHTAB INPUT FILE - TEMP.TAB
The data used for analysis by FISHTAB is originally written to the Paradox table Lfr-strm and
then written to a comma-delimited, ASCII text file known as TEMP.TAB. This format has been
chosen because all spreadsheet, database, and statistical packages currently in use by IDNR will
easily export and import data in this manner. TEMP.TAB is comprised of fish length frequency
and associated data records. Each record of this file is unique for a specific combination of fish
species and length interval (either as a 1-mm or 1-cm size interval) - collection (gear and run/set)
- and collection event (site and date).
The table below shows the Lfr-strm table structure. Field Names are listed in uppercase in the
left column. The middle column, Field Type displays the Paradox field definition with "A" =
character data, # = number of characters; "N" = numeric data; "S" = short integer data. The right
column, Description, is a brief narrative associated with each Field Name. FISHTAB requires
each fish length frequency record to be organized in the following manner:
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Field Name Field Type
ID A13
STREAM A35
GEAR A4
SPC
TL
FREQ
EFFORT
NTOT
A3
S
S
S
S
BIOMASS N
WT
NWT
KN
KNSQ
WR
WRSQ
N
S
N
N
N
13-character unique sample code - composed of the 5 digit
Stream ID number, 4 digit year of sample, 2 letter code for month and
day Example: for ID 5135 sampled on 10/19/95 is 05135:1995aj).
Actual name of stream sampled.
Up to Four character Run-Gear code (e.g. IBE = 1 or 1st
Run with Boat Electrofishing).
Three-letter FAS Species code (e.g., BLG for Bluegill).
Fish length (expressed as millimeters)
Number of fish collected during sampling run/set.
Duration of sampling run/set (expressed in minutes).
Total number of fish collected during entire sampling run/set
corrected for subsampling.
Estimated total weight (g) of NTOT fish, based on the sum
of fish individually weighed plus the sum of estimated
weights (based on the species' standard length:weight
relationship) of non-weighed fish included in the total fish
count.
Sum of the actual weights (g) of individually measured fish.
Number of-fish individually weighed.
Mean LeCren's Condition Index, Kn, of individually
measured fish.
The sum of Kn's for individually measured fish squared
Mean Relative Weight Condition Index, Wr, of individually
measured fish.
The sum of Wr's for individually measured fish squared.
N
The Temp.Tab file is written directly from this table using the same order of information but in a
comma delimited output format as in the following example:
Sample records from TEMP.TAB:
"00047:19887P ","Drowning Fork","ES 1 ","BLS ",30,0,21,3,1,1,0,0,0,0,0
"00048:19887R ","E. Fk. LaMoine River","ES 1 ","SHD",60,0,32,3,5.6,5.6,0,0,0,0,0
RUNNING THE FISHTAB PROGRAM
FISHTAB will run from DOS or Windows, however, running FISHTAB under DOS is
recommended for older 386 and 486 machines for faster start-up and processing times.
In the following instructions, the information required to be typed in by the user will be in upper
case bold-face. Required information which may change from user to user (e.g. a drive
designation) will be italicized. Keys will be denoted by < > (e.g.,<Enter>)
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---------------------------------------------------------------------------------------------------------------
Description
To invoke the program in a DOS environment:
1. Change to the STREAMS directory by typing in the following command at either the C:'> or
D:> prompt.
TYPE: CD drive:\STREAMS and press <Enter>
where drive = the appropriate hard drive partition for STREAMS (e.g. C:\STREAMS). Example:
C:\>CD C:\STREAMS
2. At the prompt you can activate FISHTAB with the following command:
Type: FISHTAB and press <Enter>
Example: C:\STREAMS>FISHTAB <Enter>
As FISHTAB begins, the following prompt will appear:
Enter the input filename (no extension):
At this prompt, simply type in the first part of the filename you created through the Data entry
program. If no name is entered, FISHTAB will use the default file TEMP.TAB. Note: You must
have an input data file for FISHTAB to run. As the data file is loaded into memory, you will
see the following message displayed:
Reading input file... Please wait
Depending on the speed of your PC and the size of the data file, this may occur quickly or take as
long as a minute or more to complete. For a PC with a 486 processor, running at 66 MHZ, an
INPUT.TXT file of 1173 records will load into memory in three seconds. For slower machines,
especially 286 or 386 PCS, the initial data upload will take longer.
Using FISHTAB from Windows
Creating an icon for FISHTAB
Although FISHTAB is a DOS program, it can be accessed from Windows with an icon. To do
this, you will need to create a Windows Program Item for FISHTAB. To establish an icon first:
1. Decide where the FISHTAB program icon will reside. You can create a brand new
Windows Program Group for it, or put it in the existing program group. An example of a
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Windows Program Group is the Main Group, whereas a Windows Program Item is
File Manager. For the following FISHTAB example, the icon is placed in the existing
program group, FAS PROGRAMS - the same program group that contains the icon for the
data entry program.
2. Once the program group has been selected, double-click on it to either open it, or if
already open, to make it active.
3. Click on the <File> menu item in the upper left-hand corner of the Windows Program
Manager.
4. Select the <New> option from the resulting drop down menu.
5. Be sure the Program Item button is selected and click on <OK> in the resulting New
Program Object window. The Program Item Properties window will appear.
6. In the Description Box, type the name of the Program. Type:
FISHTAB
In the Command Line box, type:
C:\NEWFAS\FISHTAB.EXE
This last step assumes that your FISHTAB program executable file, FISHTAB.EXE, has been
placed in the C:\NEWFAS directory. If it has been placed elsewhere, be sure to specify the full
path to the directory where the program resides along with its name and three letter extension
(EXE). As an option to typing all of this in the command line box, the BROWSE button can be
used to point and click your way to the FISHTAB.EXE file.
In the Working Directory box type:
C:\NEWFAS
or the appropriate path if different from this one.
7. Finally, you must select an icon. Since no icon exists specifically for FISHTAB, you may
use any of the icons provided with Windows. To do this, simply click on the Select Icon
button and use the arrow keys to display the wide selection of icons. Click on the icon of your
choice.
8. Click on the OK button to finish the process. A new icon labeled FISHTAB will appear in
the FAS PROGRAMS program group. To run FISHTAB, as with any program in
Windows, simply double click on the new icon.
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FISHTAB MAIN MENU
Once TEMP.TAB has been completely loaded into memory, the main menu is displayed and
shows thirteen FISHTAB options. Enter the letters or number corresponding to the menu item
that you wish to invoke and press <Enter>. The letter menu items may be typed in either in
UPPER or lowercase. The menu display is as follows:
Note that the data analysis modules are invoked by typing a number, 1-4, whereas the data set
selection criteria, printing to a file and exiting the program are selected by typing a letter.
Before any of the data analysis modules, (i.e., options 1-4), can be run, Lake/Stream, Year and
SPecies parameters need to be selected using menu items <L>, <Y> and <SP>. Optionally, Gear
can also be selected with menu item <G>. <S> specifies a single sample trip for analysis and
selects the trip shown as "current". These items are used to further define the data set to be
analyzed.
Also note that menu items <N> (next) and <P> (previous) can be used to sequentially move to
the next and previous sample-trips contained in TEMP.TAB file. This is analogous to moving
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FISHTAB Main Menu. Release 22MAR97
N Next trip. Current: 5063,1995(JUL19) Spoon River
P Prior trip. 51 trips selectable
L Select lake/stream.
Y Select year.
S Select current trip.
G Select gear.
SP Select species.
1 Length-frequency/Condition.
2 Catch frequency per unit effort.
3 Catch biomass per unit effort.
4 Calculate PSD.
F Divert printer output to a file.
BYE Exit the program.
Your choice? N
through data sheets in a file folder. When the program first starts, the year, season and name of
the first lake in the TEMP.TAB file are displayed adjacent to the option <N> item. The number
of sample-trips currently selected is displayed adjacent to the <P> menu item. By default, this is
all the sample trips selected when you created TEMP.TAB. As menu items <L>, <Y>, <G> and
<SP> are used to further narrow down and define the data set to be analyzed, the sample-trips
selected value changes to reflect the current status of the given selection, as illustrated in the
following three examples (the main menu display in these examples has been truncated for
emphasis):
In the above example, the first record of the TEMP.TAB file is listed as the current record, and
since no other criteria have been specified via the <L>, <Y>, <S>, <G> or <SP> menu items, the
sample-trips selected value reflects 51 sample id's (i.e., all the records in the sample input file).
Next we use option <L> to define a specific Lake/Stream from the TEMP.TAB file and since
this file has a total of 29 streams we see the following:
In the next example, the
<Y> menu option is used to further refine the data set. Note that once year is specified as 1995,
nine sample-trips are reported as being selected. The next trip would be displayed as current
record if menu item <N> were invoked to cycle to the next selected record. To specify a sample,
you would use the N or P commands until the trip was displayed as the current trip. Then use
<S>, "Select Current Trip" to select the trip. The number of sample-trips will change to 1.
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1 Drowning Fork 2 E. Fk. LaMoine River
3 Farmers Fork 4 Spoon River
5 Big Creek 6 Slug Run
7 Shaw Creek 8 Put Creek
9 Coal Creek 10 Cedar Creek
11 Swan Creek 12 Cedar Fork
13 Littlers Creek 14 Haw Creek
15 Hermon Creek 16 Brush Creek
17 French Creek 18 Swab Run
19 Court Creek 20 North Creek
21 Walnut Creek 22 Indian Creek
23 Camp Run 24 E. Fk. Spoon River
25 W. Fk. Spoon River 26 Barker Creek
27 Snakeden Hollow Creek 28 East Creek
29 North Creek
Select a number: 0
FISHTAB Main Menu.
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N Next trip. Current: 5062,1995(JUL18) Spoon River
P Prior trip. 9 trips selectable
L Select lake/stream. Spoon River
Y Select year. 1995
S Select current trip.
G Select gear.
SP Select species.
1 Length-frequency/Condition.
2 Catch frequency per unit effort.
3 Catch biomass per unit effort.
4 Calculate PSD.
F Divert printer output to a file.
BYE Exit the program.
Release 22MAR97
PROGRAM OPERATION
Note: All menu selections and answers to questions asked by FISHTAB must be entered from the
keyboard. Mouse input is not recognized by the program. Answers may be typed either in upper
or lower case. Incorrect entries will be trapped automatically by the program. Illegal responses
should simply cause the program to repeat the prompt for user input, rather than cause FISHTAB
to fail or end prematurely. Finally, the last option used is set as the default option for: Your
CHOICE?. Therefore, if you are repeating an option of the main menu, simply press <Enter>,
rather than retyping the option number or letter.
FISHTAB Data Input
For FISHTAB to run successfully with FAS-Streams data, the data input file must meet two
criteria. First, all fish length-frequency data passed into FISHTAB must match a specific format.
FISHTAB will accept records with incomplete data as long as each missing value (with the
exception of the last field, WRSQ) is accounted for by a comma delimiter (e.g.,
2, "lES",1987, "BLD", "M",77,1,1,4.71,1,,,, ). The second requirement is that the data file
exported from Paradox must be a comma-delimited, ASCII text file.The default name for this file
is TEMP.TAB. However, FISHTAB will accept input from any data file with an extension .TAB
(filename.TAB), as long as it has the appropriate data fields and structure.
The general method of Paradox database querying is used to construct a temporary ANSWER.
table, which can then be exported as a TEMP.TAB file. In particular, the query process in
Paradox main menu item "ASK" is used to set the selection criteria for fish data. Although this
process isn't difficult within Paradox, it is critical that data are consistently exported in the
correct format. To insure this and to make the data selection/export procedure more user friendly,
a Paradox script which automates the creation of TEMP.TAB has been developed and is
incorporated in the Streams Data entry program's main menu as option <F> - Generate a
FISHTAB input file. Finally, while FISHTAB should be capable of analyzing a data file with
numerous sites, years, and fish species, the program will work most efficiently with discrete sets
of data.
In order to generate a FISHTAB input file, using the Paradox script mentioned above, start the
Streams Database data entry program. You will be presented with the following menu:
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Now you need to decide how you wish to analyze your data. The following options are available:
1. Single sample for a single year.
2. All streams for a single year.
3. All streams for multiple years
Single Lake/Stream for a single year
Selecting a Sample
Specify a sample by typing <M> at the main menu prompt and then scroll through the methods
table to select the sample. When you have found the sample, press <Esc> as described in the
data entry portion of this manual. The sample will then be displayed in the dark blue
information bar at the top of the page. To export this sample to FISHTAB, press <T>.
Special Note: Do not use the Year <Y> selection if you are selected on a single sample. The year
and date of the sample may not coincide and result in incorrect output of data to the export file.
All Lakes/Streams for a single year
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C Choose a database. Table FSH-FAST has 6240 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
Enter your selection:
Selecting a Year
To export all Lakes/Streams for a single year, press <C> CHOOSE A DATABASE. The total
number of records in the database should be displayed. Then, select a year. Type <Y> at the
prompt: Type in your selection and press Enter:. Then press <Enter> and type the desired year at the
resulting prompt: What is the year?. Then press the <Enter> key. Note that the year can be typed
as either four or two digit number, i.e., 1992 or 92. Once the Lake/Stream and the Year have
been selected, type <T> and press <Enter>. The input file for the FISHTAB program is created
and the program itself is started.
All Lakes/Streams for all years
To analyze multiple years for all streams, select the desired database. Next, select option <T>
followed by pressing <Enter>. The sampling data for all the years in the database that are
associated with the selected streams will be included in the resultant TEMP.TAB file. Note that
with larger data sets it may take a while for the query to be processed, so some patience may be
required. NOTE: The creation of TEMP.TAB is complete when the FISHTAB program main
menu appears.
After you have defined a data set, you can then run the analysis program, FISHTAB. Note that
the TEMP.TAB file is saved to the same directory as ENTER.SC.
Option F - Divert printer output to a file
Within FISHTAB you can designate an ASCII text file for storing any tabular output created and
displayed within the four output modules. The contents of this file is simply a dump of the table
screen display. This file can be imported into word processors or other packages for further
processing. However, this file is delimited by spaces and is best viewed using a constant width
font such as Courier. When selected, FISHTAB will ask you to enter a filename. The name must
comply with DOS standards (i.e., not greater than eight characters long, with an optional
extension no more than three characters). Once opened from any module, output tables will be
written to this file whenever you chose the "Print table" option, rather than being sent to your
printer. Note that by default, when you choose to "Print the table" in any of the modules,
FISHTAB will send the output to your printer, until you select Option F from the main program
menu or one of the module menus.
If, while running FISHTAB, you wish to stop saving tables to the output file, select Option <F>
and press the <Enter> key. This redirects any further printing back to the default destination of
your printer. This is done from the FISHTAB main menu. Once you've chosen to stop diverting
tabular output to a file, the file is closed. FISHTAB cannot add additional output tables to those
already present in the file. If you choose to divert printer output to an already existing file,
FISHTAB will display a message WARNING that the file already exists. If you decide to write to
that filename, FISHTAB will proceed to overwrite the existing contents of the file.
If you wish to divert output to a file other than to the one currently open, select Option F from
any of the modules and enter the name of the new output file. This will automatically close your
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current output file, saving it to the DOS directory in which you are currently working, then create
the new output file. FISHTAB will automatically save any output file that you're currently
writing to, whenever you choose to exit the program.
SPECIES PRESENCE TABLE
When you choose option SP Select species from the main menu, FISHTAB will search through
the program input file, either TEMP.TAB or one you have specified, and generate a species list
for the selected stream/year combination. As with the other modules, species are listed by a three-
letter FAS species code. The Species Presence module also tallies the total number of individuals
of each species collected (the sample abundance corrected for subsampling). This total species
abundance is reported directly to the right of the species code.
The Species Presence table is designed primarily as an exploratory tool, used for scanning the
data set and assisting you in making reasonable selections for analysis by the other program
modules. This is generally the first module that you should run when analyzing a new data set.
An example of a Species Presence table for a single lake/year is given below:
After viewing the species presence table, the Enter P to print or species code selection: prompt
offers you an opportunity to select a species code for use with the FISHTAB program modules,
such as Length - frequency/Condition. To do so, just type in the three-letter code and press
<Enter>. As before, if you choose P, and you are not diverting this output to a file, a printout of
the currently displayed table will be created. You will be given an opportunity to enter a one line
table title at the prompt, "Table Title:" Once the species is selected or table printed, the program
returns you to the FISHTAB main menu.
LENGTH - FREQUENCY/CONDITION INDEX TABLE
Before you can generate a Length-frequency/Condition index table, you need to select a lake,
year and species from the FISHTAB program main menu. Gear can also be selected. If no gear is
selected, the program will look at fish caught by all the gears associated with the given
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1995 Spoon River. GEAR BE SPECIES FREQUENCY ADJUSTED FOR SUBSAMPLING
BLG 1047 BLT 1 BNS 1 BRS 145 BUM 1 CAP 40 CCF 8
EMS 4 FRD 17 GOF 4 GSF 33 GZS 1983 LMB 200 LOP 7
PUD 1 RES 1 RSF 3 SMB 17 THS 4 YEB 35 YLB 3
Total frequency: 3555.
Enter P to print or species code selection:
stream/year combination. The ID, year, month, day and stream currently selected are displayed on
the first line of the FISHTAB main menu beside the <N> Next trip menu item. If you want to
analyze data for a season other than the one currently selected, you can do so by scrolling through
the available data using the <N>-Next Trip and <P>-Prior Trip commands. When the desired
sample is shown as the current sample you can select it by using the <S> command. The selected
season code will be displayed both, on the first line of the menu and beside the <S>-Select
current trip menu item. To deselect an item simply enter the command for the item and press
<Enter>, when you are requested to make a selection. Once all the desired variables describing
the data set to be analyzed have been defined, start the Length - frequency/Condition program
module by typing <1> at the prompt: Your choice? and press <Enter>. You will see the following
menu:
Choose the option that you want and press <Enter>. Each option is described below.
Even intervals (Options A and B):
Choosing either option <A> or <B> will automatically generate a table summarizing data by
evenly spaced length intervals. After choosing either of these options, you will be prompted to
enter the minimum length (in millimeters) for the initial length interval (the smallest sized fish).
If Option <B> is chosen, the program will first ask you for the size (in centimeters) defining the
length interval that you wish to use for all intervals (the default used in Option <A> is 10 mm).
Enter an integer value greater than 1. This represents the number of centimeters used to define
the groupings. For either option, the program automatically sets the largest interval size displayed
in tabular output as equal to 10 mm longer than the largest length for that species found in the
entire data set. FISHTAB automatically creates consecutive length intervals, starting with the
minimum length that you've entered, through the length interval with the longest fish (e.g. 0-5
cm, 5-10, 10-15, 15-20, ....,95-100). All length intervals within this size range will be
sequentially displayed in the Length-frequency table created by FISHTAB, even if no fish are
within a length interval.
Choose your own intervals (Option C):
When you choose option <C>, you will be given the option to delineate your own length criteria
for grouping fish. You will first be prompted for a minimum length (in millimeters) for the initial
length interval. After specifying the desired value, the following prompt will appear:
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A) Groups of 1 cm.
B) Groups of multiples of 1 cm.
C) Choose your own groups.
D) Load a file of previously saved groups.
Your choice? A
Group 1) 0 - Enter upper bound or press Enter if last: 0
Enter an integer that will represent the upper bound of the first length interval (in millimeters).
This number must be larger than the lower bound displayed for the interval. Continue this
process until you have defined length intervals for the entire range of sizes that you wish to
include in the species analysis. The entry of an upper bound length must be no greater than 9,999
mm.
Once you've entered the maximum length for the first interval, the menu will automatically
display the minimum length of the next new length interval, setting it equal to the upper size of
the preceding interval. This will continue until you press <Enter> to accept the zero default that
appears with each new prompt. There do not appear to be any limits on how many groupings can
be chosen. Once the last group has been defined, a prompt will ask whether or not you desire to
make changes to any of the groups. If no changes are desired, press <Enter> to proceed. If you
wish to edit a group, enter it's number at the prompt and press <Enter>. The menu will delete all
groups beyond the one you specified (i.e., the intervals for longer fish) and ask you to enter a new
upper bound for the group that you have chosen. You must then reenter the remaining length
intervals.
Once you are done defining the length intervals for the analysis, a prompt will appear asking if'
these length intervals should be saved to a file. If not, press <Enter> to accept the default
negative response. If you wish to save to a file, type <Y>, press <Enter>, type in a file name at
the resulting prompt and press <Enter> again. A Length-frequency/Condition table is displayed
showing the specified groupings. Be sure to remember the name of the file to which the grouping
scheme was saved, if you wish to use this scheme at a later time without having to redefine it
again. This file is saved to the C:\NEWFAS directory, or to whichever directory you've installed
the FISHTAB program. The information is saved as an ASCII text file.
Load intervals from a file (Option D):
When you opt to load a file of previously saved intervals, you will be prompted for the name of
the file containing the intervals. If FISHTAB fails to find the file, it will ask you if you wish to
try again. If you don't, it will automatically switch you to the Choose your own intervals option.
An advantage of saving interval definitions to a file is that this will allow you to standardize the
length intervals used for all analyses of a particular species. This also takes advantage of the
convenience of having FISHTAB load and use this set of length intervals whenever Length-
frequency/Condition or CPUE is run for this or any other species that you choose, thereby saving
you the effort of retyping length interval definitions. NOTE: You will not be given the option of
saving your length groupings to a file if you've loaded them from a file.
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Use the same intervals as before (Option E):
This option appears only after examining the first species. Choosing Option <E> allows you to
use the same set of length intervals and lower bound of the first interval that were just used for
the most recent Length-frequency/Condition table.
Display Of Length Frequency/Condition Index Tables
After length intervals have been selected, the program proceeds to summarize the data as
requested. The results are then displayed in tabular form. For the lake, year, and species currently
selected, the entire set of length intervals that you have designated will be displayed. Each length
interval is accompanied by: the number of fish collected within the size range; the average
weight of these fish, in grams and pounds; the number of individual fish weighed; and the mean
condition factor index (as Wr and Kn) of weighed fish. The table, when printed, should appear in
this form:
The number in parentheses under the Mean Condition (95%) column is the 95% confidence limit
of the mean condition value displayed immediately to the left. Adding or subtracting this number
from its associated mean Wr or Kn value will give you the 95% upper and lower confidence
limits for the mean.
The Length-frequency/Condition table usually has to be displayed on the screen in several parts,
because displays are limited to only eighteen length intervals at a time. For tables spanning
several screen displays, press the <T> or <1> keys, or <Page Up> or <Page Down> key to
proceed to the next screen preview.
At any point in the display you are presented with two options: <Enter> to continue, P to print.
Pressing <Enter> returns you to FISHTAB main menu. If you choose P, and you are not
diverting this output to a file, a printout of the currently displayed table will be created. Make
sure the printer is connected and turned "ON" prior to using this option. You will be given the
option of entering a one line table description, to be printed at the top of the page. If you wish to
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SMB 1995(31) Spoon River. LENGTH FREQUENCY/CONDITION INDEX
LENGTH GROUP TOTAL MEAN WEIGHT NO. MEAN CONDITION
MM INCHES L-FREQ GRAMS LBS WEIGHED WR (95%) KN (95%)
0 - 99 0.0 - 3.9 43 5.6 0.01 12 80 ( 19) 0.76 ( 0.2)
100 - 199 3.9 - 7.9 102 31.5 0.07 75 108 ( 2) 1.05 ( 0.0)
200 - 299 7.9 - 11.8 17 211.9 0.47 14 109 ( 5) 1.10 ( 0.0)
300 - 399 11.8 - 15.7 18 635.6 1.40 18 98 ( 5) 1.01 ( 0.0)
400 - 499 15.7 - 19.7 20 359.5 3.00 17 100 ( 6) 1.06 ( 0.1)
500 - 599 19.7 - 23.6 1 2490.0 5.49 1 105 - 1.11 -
TOTALS: 201 137
Part 1 of 1 Press Enter to continue, P to print, arrow and,page
keys to browse:
skip this step, press <Enter> and printing will begin.
CPUE TABLES
Option 2-Catch frequency per unit effort and Option 3-Catch biomass per unit effort of the
FISHTAB Main Menu, are designed to generate a table summarizing catch as numbers and
weight of fish for individual species for selected sets of fish sample ID's. The measure of effort is
dependent upon the collection method. Sampling by electrofishing (boat-mounted and backpack)
is reported as catch per hour. Standard seining is reported as catch per haul, while the catch by
passive gears such as gill, trap and trammel nets are reported as number or weight per night set.
Catch by rotenone is expressed as per area sampled. The catch values on which CPUE bases its
analyses, found in fields NTOT and WT (Table C-1), are scaled for these effort units prior to
being exported from Paradox to the TEMP.TAB file.
Like the Length-frequency/Condition module, CPUE has been written to organize data analyses
from either a temporal (multiple years for a chosen site) or a spatial (multiple sites for a chosen
year) perspective. For each sample ID (site and date) included in an analysis, you select the
species to be analyzed and the length intervals for each species, using the same steps as for
Length-frequency/Condition. Calculations are made in a manner similar to those described in
Bayley, et al. (1990). However, an important difference between this program and early versions
written for analyzing lake fisheries data on the Apple IIe is that CPUE data are log-transformed
for analysis. Means and upper and lower confidence limits are then converted back to original
units for display. This statistical procedure is more appropriate method for analyzing positively
skewed data distributions, which are the norm for these types of data. This approach also
prevents confidence intervals from including negative values.
To generate either of the two available catch frequency tables you must select parameters for
lake, year, sample and species from the FISHTAB main menu. This can be done in either of two
ways.
1. Use the <N> or the <P> commands to move through your TEMP.TAB file until you find the
sample of interest. Then select the sample using the S option. This will fill in the parameters
for lake, year, and current trip. If you want to select a gear and species, you can do this now
using the <G> and <SP> commands.
2. Alternatively, you can use the <L> and <Y> options individually to select lake/stream and
year. Again, you also will need to enter gear and species codes
Once the above variables have been defined, simply invoke the desired catch frequency program
module by typing its menu number, <2> or <3>, at the prompt: Your choice? and press <Enter>.
CPUE Table Options:
With the CPUE biomass or numerical output table, four options are available for display of the
data. These options include: (1) all species in the selected data set, summarized for each station
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and gear used (3) a single species with the option of establishing custom length groups, (3) by
gear type (e.g., E, G, T), or (4) by individual sample (1El, 1E2, etc.). In all cases, the format of
the output is determined by selection upon a species code or a gear code. If a species is selected
for CPUE output, you will be given the option of establishing length groups, as in the length-
frequency condition table. A typical output might look like the following Spoon River,
smallmouth bass data, for electrofishing samples. Note that 10 cm length groups were chosen for
the output:
Remember, that if you wish to redirect the resulting table(s) to a file for later import into a
wordprocessing or spreadsheet software package, use main menu item <F> to define the file that
will be receiving the table. Once the table is generated, use the <P> or <A> options that appear
in a menu at the bottom of the table, to copy the table to the file.
If you select a gear (e.g., BE or SH), but no species, you will be presented with a CPUE table
showing all species in the selected data set by sample (e.g., 1E1, 1E2, etc.). A sample output
from the Catch frequency per unit effort program module is shown below:
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Spoon River, 1995 Smallmouth bass Page 1 of 1
1995 Spoon River. SMB CPUE in number of fish per hour or set.
MILLIMETERS INCHES IE 1G 2E 2G 3E 3G
0-99 0.0-3.9 8.4 - 10.0 - 7.0 -
100-199 3.9-7.9 16.2 0.3 29.3 - 19.0 -
200-299 7.9-11.8 5.4 - 1.3 - 2.0 -
300-399 11.8-15.7 3.0 - 4.0 - 5.0 -
400-499 15.7-19.7 3.0 - 1.3 - 12.0 -
500-599 19.7-23.6 - - - - 1.0 -
CPUE option 2, when gear is selected. In the above example, gear is set to "E." Note that just as
the up and down cursor keys can be used to scroll up and down the table, so the left and right
cursor keys can be used to scroll left and right in the table in case the table doesn't fit on the
screen.
A sample output from the Catch biomass per unit effort program module is shown below:
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1995 Spoon River. CPUE in number of fish per hour or set.
SPC BE1 BE2 BE3 BE4 BE5
BLG 320.0 186.0 124.0 96.0 81.0
BLT 2.0 - - - -
BNS - - - - 3.0
BRS 10.0 24.0 38.0 26.0 3.0
BUM - - - - 3.0
CAP 2.0 8.0 10.0 6.0 33.0
CCF - - - - -
EMS 2.0 - - - 3.0
FRD - 4.0 4.0 - 30.0
GOF - 4.0 2.0 - -
GSF 12.0 12.0 2.0 2.0 -
GZS 306.0 286.0 1006.0 504.0 1641.0
LMB 54.0 36.0 26.0 34.0 30.0
LOP - - 4.0 4.0 6.0
PUD 2 .0 ..
RSF 4.0 - - - -
SMB - - 2.0 4.0 -
THS - - 2.0 - -
YEB 10.0 4.0 6.0 4.0 6.0
YLB - - - 2.0 -
Part 1 of 2 Press Enter to continue, P to print, arrow and page keys to browse:
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1984(31) HEIDECKE LAKE. GEAR E CPUE in kg (and pounds) per hour or set.
SPC 1El 1E2 IE3 1E4 1E5 2E1 2E2 2E3
BLG 6.426 3.679 3.905 2.452 2.509 4.271 9.712 5.514
(14.197) (8.128) (8.629) (5.418) (5.544) (9.436) (21.458) (12.184)
BLT 0.004 - - - - - - - - - - -
(0.009)
BNS - - - - - - 0.000 - - - - -
(0.000)
BRS 0.008 0.020 0.035 0.024 0.002 0.138 0.012 0.020
(0.017) (0.044) (0.077) (0.054) (0.005) (0.305) (0.027) (0.044)
BUM - - - - - - 0.000 - - - - -
(0.000)
CAP 2.010 7.358 8.092 5.830 22.062 9.736 7.151 1.730
(4.441) (16.258) (17.879) (12.881) (48.746) (21.512) (15.800) (3.822)
CCF - - - - - - - - - - - -
Part I of 2 Press Enter to continue, P to print, arrow and page keys to browse:
CPUE option 3, with gear selected.
Finally, if you are selected on both gear and species you will get an output
STOCK INDEX TABLE
The fourth output module of FISHTAB's main menu is the option 4) Calculate PSD. This
module calculates the proportional stocking density (PSD), young-to-adult ratio (YAR), and up
to three relative stock density (RSD) indices and displays these as a table for the selected species.
Stock structure indices are calculated using the formulae described by Anderson and Gutreuter
(1976). Proposed maximum lengths for minimum stock and quality sizes for 23 species of fish
(Gabelhouse, 1984) have been encoded into FISHTAB and are used by default in calculating
PSD indices for these species. These values are listed in Table C-2. For all other species,
FISHTAB will require you to enter a value for stock size and quality size.
Selecting Criteria for Output
You must be selected on species and lake before attempting to produce a table by choosing
option 4) Calculate PSD. The stock index table allows you to examine the data in several
manners, but note that only a single site and species is analyzed at a time:
(1) multiple years.
(2) for a specific year with no other selection specified (pools data over all samples and gears).
(3) for a specific sample with no gear specified (pools data over all gears).
(4) for a specific gear with no sample specified (pools data over all samples).
(5) for a specific sample and gear combination.
(6) for a specific year, sample and gear.
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1984(31) HEIDECKE LAKE. GEAR E LMB CPUE in kg (and pounds) per hour or set.
MILLIMETERS INCHES 1El 1E2 1E3 1E4 1E5 2E1
0-99 0.0-3.9 0.142 0.104 - 0.074 - 0.049
(0.313) (0.230) (0.163) (0.107)
100-199 3.9-7.9 0.571 0.480 0.470 0.326 0.445 0.626
(1.262) (1.061) (1.038) (0.720) (0.984) (1.383)
200-299 7.9-11.8 1.090 - 1.760 1.974 0.681 -
(2.408) (3.889) (4.362) (1.505)
300-399 11.8-15.7 1.326 1.194 2.272 1.904 2.496 5.084
(2.930) (2.638) (5.020) (4.207) (5.515) (11.233)
400-499 15.7-19.7 - 4.508 - 2.104 13.440 4.542
I
However, note that you cannot produce multiple sites for a given year.
To obtain year, sample, or gear stock index outputs you need to select specific year, sample and
gear codes from the Fishtab main menu. Remember that you must select a stream and species for
the Stock Index table to be functional. If you do not select upon a sample or gear, the program
pools all data for all samples or gears for that particular stream, year, species combination. For
example, if you have a stream where gears used are BE and SH, you have several options. If you
leave the gear selection blank, data from all gears will be pooled together in calculating the stock
indices. Conversely, if you select just electrofishing (BE) the data for seine haul catches will be
ignored.
Stock Index Menu - Calculating PSD, RSDs, and YAR for a selected species
Upon choosing the Calculate PSD option of FISHTAB the program will check to see if stock and
quality sizes have been established for the species that you have specified. If available they will
automatically be used and you will be asked to enter up to three lengths for RSD calculation as
well as the YAR length. If stock and quality sizes are not available, you will be asked to enter
stock size, quality size, up to 3 lengths to define RSD groups, and YAR size (all must be input in
centimeters). Supply the appropriate numbers and press <Enter> to have FISHTAB accept your
entry. To analyze the data for fewer than three RSD's, simply enter 0 and press <ENTER> for the
length defining the RSD size. For example, the figure below shows proper entries for calculating
RSD's of 40cm, 45cm, and 50 cm and not calculating YAR:
The program will then perform the necessary calculations and display the requested data. You are
then given the option of printing this data or continuing on. If you've chosen to analyze the data
set for a single site, FISHTAB will calculate and display the indices that you've chosen for each
year that the species was collected at the site. When analyzing the data set, all fish records are
used, regardless of the sampling method used.
An example of a Stock Index table for a single site/multiple year analysis of Weldon Springs
Lake is shown below:
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Enter the first RSD in cm or 0 to end: 40
Enter the second RSD in cm or 0 to end: 45
Enter the third RSD in cm or 0 to end: 50
Enter the YAR length in cm or 0 to end: 0
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Mississippi River. LMB STOCK INDEX TABLE
YEAR STOCK N YAR (N) PSD (N) RSD1 (N) RSD2 (N) RSD3 (N)
20cm,7.9in Ocm,0.Oin 30cm,11.8in 40cm,15.7in 45cm,17.7in 50cm,19.7in
1985 194 NA NA 43.8 (85) 6.2 (12) 1.0 (2) 0.5 (1)
1986 201 NA NA 37.3 (75) 4.0 (8) 2.0 (4) 0.0 (0)
1987 115 NA NA 38.3 (44) 1.7 (2) 0.0 (0) 0.0 (0)
1988 117 NA NA 31.6 (37) 4.3 (5) 0.0 (0) 0.0 (0)
1989 107 NA NA 59.8 (64) 2.8 (3) 0.9 (1) 0.9 (1)
1990 179 NA NA 76.5 (137) 6.7 (12) 1.7 (3) 1.1 (2)
1991 128 NA NA 83.6 (107) 14.1 (18) 2.3 (3) 0.8 (1)
Part 1 of 1 Press Enter to continue, P to print, arrow and page keys to browse:
Minimum species stock and quality lengths used by FISHTAB in calculating
Proportional Stock Density (PSD).
Stock and quality sizes (in centimeters) for 23 fish species are presently encoded in FISHTAB.
These are used automatically whenever these species are analyzed by the Stock Index and
General Output modules. For any species not listed below, FISHTAB requires the user to enter
these lengths when running the Stock Index and General Output modules. Stock and quality sizes
are taken from Gabelhouse (1984).
Species Stock size Quality size
code cm in cm in
BGB 28 11 41 16
BLB 15 6 23 9
BLC 13 5 20 8
BLG 8 3 15 6
CAP 28 11 41 16
CCF 28 11 41 16
FCF 28 11 41 16
FRD 20 8 30 12
GSF 8 3 15 6
GZS 18 7 28 11
LMB 20 8 30 12
NOP 35 14 53 21
RSF 10 4 18 7
SAR 20 8 30 12
SBH 20 8 30 12
SMB 18 7 28 11
STB 30 12 51 20
WAE 25 10 38 15
WHB 15 6 23 9
WHC 13 5 20 8
YEB 13 5 20 8
YEP 13 5 20 8
YLB 10 4 18 7
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FORTH PACKAGE: Graphics and Age Table
Graphical outputs from FAS-Streams database are produced using riForthTM. Version 2.0 of the
FAS-Streams Forth Graphics package has incorporated all of the plots available in the ISYS
FORTH Graphics of the DOC9 General Manager/Apple//e system. These include:
1. Length-frequency histogram -- plots the number of fish within each of a series of user-
specified length groups (from either 1- to 5-cm per group or using user-defined intervals).
2. Length-Weight regression -- plots individual fish length:weight records with length (mm) as
the x-axis and weight (g) as the y-axis. Both scales are logarithmic.
3. Condition factor graph -- calculates the average condition, either as Kn or Wr, as well as 95%
confidence intervals for fish of each length group specified. Averages are then plotted with
length (mm) on the x-axis and condition factor on the y-axis.
4. Individual Length at Age -- plots the length of individual fish against their respective ages.
Age is represented by the x-axis, while length (mm) is on the y-axis.
5. Mean Length at Age -- plots mean length of fish age classes, as defined by the user (see the
discussion of the GROUP command below for details on defining age by fish length
intervals).
6. Age Table -- Tabular display of minimum, maximum, and mean length, mean weight, mean
relative weight (Wr) condition index, and number of fish within each user-defined age group.
7. Biomass at Length Histogram -- identical to the Length-frequency Histogram, except that the
estimated total weight of fish is displayed for the series of length intervals chosen by the user.
Biomass is estimated by the standard species length-to-weight relationship.
Creating Graphs - Data Selection
To produce plots of FAS-Streams data, you must first select the data to be plotted. Data are
selected and exported to the Forth graphics module using the FAS-Streams Data Entry main
selection menu. The selection process, specifying which data to plot, is a two-step process. The
first part is selection of data to export to GRAPHICS; the second part is selection within
GRAPHICS. The first part of the process works on the database currently specified at the FAS-
Streams Data Entry main menu. Here, selections may be made using the Choose Database
(Option C), Year (Y), Methods (M), and Species (S). You may export all species or just one
species from the selected database. You may also refine your export selection to a single sample
using (M).
GR-1
The broadest level of selection for export of information to GRAPHICS is the entire database. In
order to proceed with this level of analysis, select from the Streams Database Main Menu, option
<C> CHOOSE A DATABASE. Then press <G> GRAPH SELECTED DATA. The
exported file will contain all fish in the database.
Selecting a sample
In the example below, the sample with ID 05062 has been selected for export to GRAPHICS.
This was done by first pressing <M> and <Enter>, then searching through the METHODS table
for ID 05062 and pressing <Esc>. When you press <Esc>, you are returned to the Streams
Database Main Menu and information about the selected sample is displayed in the dark blue
information bar at the top of the screen.
If you choose <G>, with this selection, all species in this sample will be exported to GRAPHICS.
You may select a single species instead of exporting all species.
GR-2
C Choose a database. Table FSH-FAST has 6240 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
Enter your selection:
Selecting a species
To select a single species, from the above sample ID 05062, press <S> then <enter>. A list of
all species and their abundances will be displayed. Use the <up arrow> or <down arrow> keys
to move the cursor to the desired species, then press <Esc>. To export the data to a graphics
file, press <G>.
+-[_]----- -------------
ANSWER SPC
1 BLG Bluegill
2 BLS Bluntnose minnow
3 CAP Carp
4 CCF Channel catfish
5 FRD Freshwater drum
6 GOR Golden redhorse
7 GZS Gizzard shad
8 HFC Highfin carpsucker
9 LMB Largemouth bass
10 NHS Northern hog sucke
11 RES Red shiner
12 RVC River carpsucker
13 SAB Smallmouth buffalo
14 SAS Sand shiner
15 SHR Shorthead redhorse
16 SMB Smallmouth bass
17 SVR Silver redhorse
18 ULL Quillback
Answer-------------------------------[ ]-+
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3
45
13
28
1
4
4
7
1
2
94
42
4
4
15
33
5
7
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Fl Help F7 Form Alt-F9 CoEdit
s Esc to select the species, Space to clear.
Main -+
! Main ;
Selecting a Year
You may also select data by year. To do this press <C> CHOOSE A DATABASE and use the
arrow keys to highlight the appropriate database. When your selection is highlighted simply
press <Y> and <enter> to select a year.
GR-3
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I l
To set or redefine any selection criteria for your data set, press the letter(s) corresponding to the
criteria that you wish to use (S, Y, or C) and press <enter>. Then enter the value or values that
you wish to select.
One last note about setting selection conditions is that only one selection option is possible
within Graphics: specifying species. Any plot generated by Forth Graphics will use ALL data
within the exported files for that species. THEREFORE, BE CERTAIN THAT YOU ARE AS
PRECISE AS NECESSARY WITH YOUR SELECTION CRITERIA BEFORE PROCEEDING
TO FORTH GRAPHICS.
GR-4
C Choose a database. Table FSH-FAST has 6240 records.
N New database generation
M Method table data entry/export selection
F Fish table data entry
H Habitat table data entry
V Verification printout for fish table
S Species selection for analysis
Y Year selection for analysis 95
G Graph selected data
T Tabular output of selected data (FISHTAB)
P Paradox menu
BYE Leave Paradox
Enter your selection:
Creating graphics - the Forth interface
When graphics is invoked, a full black screen will appear with the title:
riFORTH Copyright Robert F. Illyes, 1990-1996
All commands within FORTH Graphics should be entered in a command line fashion, just like
DOS commands. The mouse is also disabled in Forth Graphics (with the exception of the
MOUSE command discussed later in this section).
Forth commands are executed by typing them directly into the computer. Note that all commands
in Forth must be in UPPERCASE and executed by pressing the <Enter> key. If a command is
misspelled, simply backspace over the command and retype it. Misspelled commands do not
create serious errors within Forth Graphics. Forth will simply redisplay the command followed
by a question mark, "?" . The appearance of a question mark following a word always indicates
an error in entering a command.
Essential Graphics Commands
Commands which should be executed PRIOR to creating plots:
SPECIES <species code>
The SPECIES command specifies the species data from your .RLF and .LWA files which will
be plotted in any graphs that are created. The format of the command is SPECIES followed by a
space, the three letter code of the species, and <Enter>. For example, to specify largemouth bass
type:
SPECIES LMB <Enter>
If the species code is legal, Forth will respond with the common name of the species followed by
"ok". For the example above you would see:
Largemouth bass ok
appear immediately after the SPECIES command that you entered. Execution of the SPECIES
command causes the program to read into memory the intercept (a) and slope (b) parameters of
the specified species standard length-weight relationship for LeCren's Condition index (Kn) and
the Relative Weight condition index (Wr).
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HP
Specifies the you will be printing to an HP DeskJet inkjet printer or an HP LaserJet laser printer.
Special note for users of HP DeskJet printers. HP Deskjet 680c printers will handle tabular
output but currently handle graphic outputs correctly only when the graphics program is run out
of the DOS environment (as opposed to windows).
LQ (default)
This command specifies that any plots or tables created will be sent to a dot matrix printer, such
as the Epson LQ-870. Forth Graphics, by default, is configured for this type of printer, so this
command only needs to be given if you switch from a Postscript to a dot matrix printer.
The previous version of Forth graphics only produced one plot or table per page. This newest
version of the program will now allow multiple plots per page. Up to three plots, age tables, or
combinations can be printed to a single page. Two new commands have been added in
conjunction with this new feature:
FORMFEED
This command causes the page that you have been printing to eject from the printer
BIG
This command will cause your plots to be printed at about 25% greater width over the normal
size. To reset your plots to the normal size just enter the <HP> command. Please note that plots
produced using the BIG setting take approximately 20 seconds to print as compared to about 5
seconds for a normal plot.
SCALE
Specifies that all age data come from scale readings (Screen8 field AGE_S). This is the default
setting of Graphics, so use this command only if previous plots have been based on otolith age
data.
OTOLITH
Specifies that all age data come from otolith readings (Screen8 field AGE_0).
Other essential commands:
GR-6
HELP
Perhaps the most useful of all Forth commands! This command displays a list of all Forth
graphics commands, followed by a brief description of what the command does. HELP lists help
in two formats. The initial page of HELP lists the following:
GRAPHS:
GRAPH SCALE:
GRAPH ADDITIONS:
A & B PARAMETERS:
GROUPINGS:
AGE TYPE:
PRINTING:
TXT turns off g
MORE extra help
SAVE saves the c
BYE ends a grap
AGE/L AGE/ML BIOMASS HISTO KN L/WT
HIGH WIDE MOUSE (with L/WT only)
AGE KNLINE WRLINE
AB AB? KN! SPECIES
ONE TWO THREE FOUR FIVE GROUP SEE
SCALE OTOLITH
PRINT FILE LQ LASER
raphics.
pages.
urrent state of the system
hics session.
Start from the DOS command line with GRAPH TEMP, or with your filename
instead of TEMP. Files TEMP.RLF, TEMP.LWA, and SPECIES.TXT will be
used.
ok
MORE
The MORE command (type <MORE> then <enter>, then gives a three-screen detailed
discussion of these commands:
GR-7
WR
Page 1 of the detailed help screen displayed by the MORE command:
GR-8
GRAPHS **** All Graphics commands must be entered in UPPER case! ****
HISTO Length-frequency histogram. The number of fish (corrected for
for subsampling) within each length interval is displayed.
L/WT Length-Weight scattergram of individually measured fish. Scales
are logarithmic with length in mm and weight in grams.
AGE/L Individual Length at Age scattergram. Lengths of individual
fish are displayed against fish age.
AGE/ML Mean Length at Age plot. Plots mean age of fish within
length classes as set by the GROUP command.
KN LeCren's Condition Factor Plot. Mean Kn values are plotted for
each length interval, along with 95% confidence intervals.
WR Standard Weight Condition Factor Plot. Mean Wr values and
95% confidence intervals are plotted for each length interval.
BIOMASS Length-total weight histogram. Displays total weight in grams,
using length to weight conversion of fish in each length group.
GRAPH SCALE
<#> HIGH Set the upper limit of the Y-axis (e.g., 20 HIGH).
<#> WIDE Set the upper limit of the X-axis (e.g., 100 WIDE).
MOUSE With L/WT only, activate the mouse. The length and weight
values at the mouse cursor are displayed.
Press any key to continue:
Page 2 of the detailed help screen displayed by the MORE command:
GRAPH ADDITIONS
AGE Display individual fish ages above lengths for histograms
and condition plots.
WRLINE Display a standard species length-weight regression line
using the currently selected Wr parameters.
KNLINE The Kn equivalent of WRLINE.
A & B PARAMETERS
SPECIES <species code> Specify the species to be plotted.
AB Calculate a length-weight regression for the selected data.
The new a and b parameters may then be used with Kn plots.
AB? Display a and b parameters currently used for Kn or Wr plots.
<a> <b> KN! Replace Kn a and b values with user-entered values.
DATA GROUPINGS FOR HISTOGRAMS AND CONDITION PLOTS
ONE TWO THREE FOUR FIVE Set grouping intervals to the stated number
of centimeters.
GROUP <name> Create user-defined length groups.
SEE Display the current length group settings.
Press any key to continue:
Page 3 of the detailed help screen displayed by the MORE command:
BYE
This command allows you to exit Forth Graphics and returns you either to the Stream Data Enter
program, DOS or WINDOWS.
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AGE TYPE FOR AGE, AGE/L AND AGE/ML PLOTS
SCALE Specify that only SCALE age data are to be used.
This is the default setting.
OTOLITH Specify that only OTOLITH data are to be used.
PRINTING AND MISC.
PRINT Print the graph being displayed, or a group table if no graph.
Any text following the command is used as a legend for the
printout.
FILE <filename> Send the next graph or table printed to the named file.
LQ Set the printer type to an Epson LQ. This is the default.
LASER Set the printer type to a PostScript laser printer.
TXT Changes the screen display from graphics to text only.
SAVE Permanently saves the current settings for printer and age type
(scale or otolith) as well as any user-defined length groups
created with the GROUP command.
BYE EXIT Graphics and return to Data Entry or DOS/Windows.
FORTH Graphics may be started from the DOS command line by typing
"GRAPH TEMP" or with your graphics filename rather than TEMP.
SAVE
Permanently saves any group definitions to the Forth Graphics program as well as the current
setting for printer type (i.e., sets either LQ or LASER as the default printer the next time
Graphics is run) and source of age data (i.e., SCALE or OTOLITH). Use this command ONLY
when you wish to save a frequently used group definition for analyzing age data, or if you most
frequently use otolith data or print to a Postscript printer.
Commands Which Create Graphs:
L/WT
L/WT produces the length-weight regression plot. To produce this plot, just type:
L/WT <Enter>
This allows you to identify outliers (data points that may be erroneous); they can be erased later
or corrected in the FAS-Streams database. If data appear to be missing from this graph, be sure
to check the width and height values because they may not be appropriately set for the data you
are analyzing.
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An example of an L/WT plot for largemouth bass data from Heidecke Lake - Fall 1987.
Axes scales in length-weight scatterplot can be altered by using the commands HIGH and
WIDE as described the section, "Commands that modify graphs" on page 18.
HISTO
This command produces the length-frequency histogram. To obtain a histogram, type the
command: HISTO <Enter>. Note that the initial maximum value for both axes of histograms
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are usually far in excess of what is necessary for the data being displayed (in fact, your graph may
show no data with some axis settings). As with L/WT, the x-axis maximum may be set with the
WIDE command, while the y-axis maximum is set by the HIGH command.
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An example of a Length Frequency Histogram for Largemouth Bass - Heidecke Lake 1987.
By default, the total number of fish are displayed for each 1-cm length interval. Ages of fish in
each length interval may also be plotted above their corresponding centimeter groups. To do this,
follow the instructions given for AGE. Histograms may also be plotted by using length intervals
of two, three, four, or five centimeters to group fish, as well as user-defined group intervals (see
the GROUP command).
Commands that vary the length interval used to group fish in Length-Frequency
Histograms:
ONE HISTO--plots a length-frequency histogram with one-cm groups. This is the default for
HISTO, but using ONE HISTO would be necessary to return to 1-cm groups after setting groups
to sizes other than on centimeter.
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TWO HISTO--same as previous command, but in 2-cm intervals. For example, the length
frequency histogram shown below would appear by using TWO HISTO:
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THREE HISTO--same as previous command, but in 3-cm intervals.
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FOUR HISTO--same as above, but in 4-cm intervals.
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FIVE HISTO--same as above, but in 5-cm groups.
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AGE
Displays ages of individuals over their respective length groups in the length-frequency
histogram. The numbers shown are the ages of the fish, and each number represents an individual
fish. For example, if a column has one "2" and two "3's", there is one fish of age 2 and two fish
of age 3 in that particular length group. This command may also be used with the Relative
Weight Histogram (WR) and LeCren's Condition Factor Histogram
(KN).
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Note: Ages greater than nine years are represented by letters rather than by numbers, starting
with A = 10, B = 11, C = 12 and so forth. Letters are used to represent the ages of these older
fish due to space constraints imposed by the graph and to prevent misinterpretation of older ages
as the ages of two younger fish.
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Example of AGE being used with a length frequency histogram of largemouth bass data.
WR
Relative Weight Histogram. The mean WR value is shown by the horizontal line above the
centimeter group and the 95% confidence interval is given by vertical dots. Any grouping
commands may also be used for producing WR graphs (e.g., TWO WR). To use user-defined
group intervals created through the GROUP command, simply run through the grouping
procedure first or recall previously defined groups (by typing the group's name) before producing
the WR graph. The a and b parameters used for calculating standard weight values are
determined by the species selected for the plot by the SPECIES command, prior to the WR
command.
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Relative Weight Histogram for largemouth bass data used in previous examples.
KN
LeCren's condition factor histogram. This histogram is produced in a similar manner to WR
plots.
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BIOMASS
Length Biomass Histogram. This histogram is similar to the length frequency histogram
produced by HISTO. Rather than plotting the total number of fish for each length interval, the
estimated total weight of fish within the specified length interval is plotted. Weight is estimated
based on the average length of fish in the length interval, converted to grams using the standard
length-weight relationship for the species selected.
o000
3500
3000
2500
2000
1500
1000
o500
0
IN
nFl
10 20 30 10 50 o0 70IO 1 20 1 a e A , ,is
ESTIMATED BIOMASS IN GRAMS V . FISH LENGTH 66 LARGEM~i ATSS
)BIOHRSS
AGE/L
Individual Length at Age Graph. Lengths of individually measured fish are plotted on the y-axis
against their respective ages on the x-axis. Ages are based on either scale or otolith data
depending on whether the SCALE or OTOLITH command has been executed prior to creating
the AGE/L plot. There currently is no option to plot both sets of age data together.
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AGE/ML
Mean Length at Age Graph. Plots mean length of age classes based on the interpretation of the
user. Length ranges for defining age cohorts are set by the GROUP command prior to entering
the AGE/ML command. Means are plotted as plus marks above each ages, and the 95%
confidence intervals for each mean are plotted by horizontal bars.
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Example of AGE/ML plot for a hypothetical grouping of largemouth bass data.
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Commands That Modify Graphs
HIGH
The command HIGH preceded by a number adjusts the height of any graph (e.g., 200 HIGH
makes the y-axis extend to 200 units). You must enter numbers as integers (i.e., without
decimals).
WIDE
The command WIDE preceded by a number adjusts the width of any graph.
(e.g., 50 WIDE for a length-frequency histogram makes it 50 cm wide). Enter numbers without
decimals. You may combine commands HIGH and WIDE into one statement
(e.g., 200 HIGH 50 WIDE).
Both of these commands may also be used on the same command line as the command that
creates a plot. For instance, for a histogram that you wish to rescale to an x-axis of 100 and y-axis
of 500 you may type:
100 HIGH 500 WIDE HISTO <Enter>
or
500 WIDE 100 HIGH HISTO <Enter>
rather than typing each command separately:
100 HIGH <Enter>
500 WIDE <Enter>
HISTO <Enter>
Commands Related to Standard Length-Weight Parameters
Note: For any of the following commands to work properly, you must first select the fish species
for the data that you will be working with, by using the SPECIES command (e.g., SPECIES
LMB then <enter>
AB?
AB? displays the current a and b parameters used for KN or WR plots. This value is based on
either the standard species parameters read into Graphics through the SPECIES command or
calculated from the selected set of data by using the AB command.
AB
AB calculates a length-weight regression equation based on the selected data. Intercept (a) and
slope (b) parameters from this equation are then used for the BIOMASS and KN histograms.
GR-18
KNLINE
Plots a length-weight regression line over scatterplots (L/WT), based on the currently selected or
calculated a and b parameters for LeCren's Condition Factor. These parameters are also displayed
at the top of the plot.
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WRLINE
Plots a length-weight regression line over scatterplots (L/WT), based on the currently selected or
calculated a and b parameters for the Relative Weight Condition Factor. These parameters are
also displayed at the top of the plot.
ab AB!
User input of the a and b parameters to be used with the KN, WR, or BIOMASS commands. AB!
is preceded by the a value, followed by a space, then the b parameter. Both values must be entered
as decimal numbers. For example, manual entry of the parameters displayed above with the AB!
plot would be:
.00000410870 3.2112 AB! <Enter>
The GROUP command and AGE table creation
GROUP allows the user to create length groups of any size (such as those for various age classes)
and then plot mean condition factors with these groups in the AGE table or to produce Mean
Length at Age plots with the AGE/ML command. The format of the command is:
GROUP group-name <Enter>
where group-name can be any single word name that you choose.
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If a GROUP file by this name already exists, either created during your current Graphics session
or saved with the SAVE command during a previous Graphics sessions, then simply type the
name of the group to load its length interval definitions into memory. For instance:
GROUP BASS <Enter>
creates a group file named BASS and starts the process of defining groups of fish by length for
consecutive age, while:
BASS <Enter>
loads a previously defined GROUP file into memory for use with AGE/ML plots.
Creating a GROUP
Once the GROUP command has been entered with a designated GROUP file name, Forth begins
the process of defining the first age group. This begins with the question:
[Enter the minimum age 0+ cm length:
respond with the lowest length in centimeters that you wish to use for defining young of the year
fish and press <Enter>.
Next, you'll be asked to enter the maximum length which will define young-of-the year fish:
[Enter the maximum age 0+ cm length:
Again, enter an appropriate centimeter length for the fish species that you've currently selected for
analysis. At this point a display of the group that you've defined appears at the top of the screen
and the GROUP routine continues by asking you to enter the maximum length of the next age,
namely AGE 1 fish:
AGE MIN LENGTH MAX LENGTH MEAN LENGTH NUMBER
(cm) (cm) (cm)
0+ 0.0 9.9 8.5 3
Enter the maximum age 1+ cm length:
As each age group is defined consecutively, the minimum and maximum length of all younger age
groups are displayed along with the mean length of all individual fish falling within each length
interval and the number of fish included with each age-length interval.
Continue entering the maximum centimeter length for each successive age until you've defined
your oldest age group. When prompted for the next maximum age, simply press <Enter> to
signify that you've completed defining groups. When finished you should see a display such as
this:
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Mean weights and LeCren's condition factors are calculated from individually measured fish
within each age group. Mean Kn values are accompanied by the 95% confidence interval of the
means.
Editing age group definitions
To change the definition of a single pair of consecutive age groups involves reentering the
maximum length of the younger group of fish to be redefined. To make this change, enter the age
of the younger age group when asked to:
[Enter the age to be edited:
Then reenter the maximum length of this group. The next age group's minimum length will
automatically adjust to keep the length interval definitions consecutive. Length groups may not be
set to overlap one another. Unlike the group definition routine currently within FISHTAB, all
other group definitions will be retained, so, reentry of older age groups is not necessary. Once
you've made your final change, press <Enter> when asked to "Enter the age to be edited:" . This
completes the definition of your group file. If editing an age group requires you to set a maximum
length that exceeds that maximum length of the next age group, you should restart the group
definition process by repeating the GROUP command with your current group filename, rather
than attempting to adjust the current age groups. Redefining an age group beyond the maximum
length of the succeeding age group can lead to an erroneous age and graphical output by the
program.
To print the resultant AGE table, use the following command:
SEE
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AGE MIN LENGTH MAX LENGTH MEAN LENGTH NUMBER MEAN WEIGHT Kn
(cm) (cm) (cm) (kg)
0+ 0.0 6.9 - - - -
1+ 7.0 13.9 12.1 27 0.020 101 ±4
2+ 14.0 20.9 18.9 147 0.085 109 ±2
3+ 21.0 27.9 24.4 179 0.196 109 ±2
4+ 28.0 33.9 30.6 156 0.396 104 ±2
5+ 34.0 39.9 37.0 117 0.733 105 ±2
6+ 40.0 44.9 41.9 60 1.082 106 ±2
7+ 45.0 49.9 46.6 20 1.530 109 ±4
8+ 50.0 54.9 51.0 2 2.034 113 ±57
9+ 55.0 59.9 - - - -
10+ 60.0 64.9 - - - -
11+ 65.0 69.9 - - - -
Enter the age to be edited: 10
Enter the maximum age 10+ cm length: 67
I
SEE displays the currently selected GROUP file in tabular form (i.e., displays the AGE table). To
then save this table to a file use the FILE command, followed by the PRINT command (see the
description at the end of this section). To send this table to the printer, simply use the PRINT
command by itself or PRINT followed by a title for the table.
Other Useful Graphics Commands
MOUSE
MOUSE is the equivalent of the BOX command from the DOC9 Apple//e Forth Graphics
package. MOUSE activates the mouse and displays an arrow cursor. The tip of the arrow is then
moved by moving the mouse without pressing either mouse button. The mouse positions the tip of
the cursor to pinpoint the length and weight values of any point on an L/WT scatterplot. The
primary use of this command is to identify individual length-weight outlier records. These values
can then be sought out when verifying the length-weight-age records within your FAS-Lakes
SCREEN8 table. The mouse remains active until either mouse button is pressed. Pressing either
button returns you to standard Forth command line mode.
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An example of the MOUSE command used with a scatterplot of largemouth bass length-weight data.
TXT
This command is the equivalent of the DOC9 Apple//e Forth Graphics TEXT command. TXT
clears graphics from the screen.
Sending Plots to the Printer or to a File
PRINT
The PRINT command sends the current plot to either a file (specified by the FILE command) or
to the printer specified by either the LQ (dot matrix) or LASER (postscript) command. PRINT
assumes that output is to be sent to a dot-matrix printer by default. To include a one-line title with
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the plot, simply enter your text immediately following the PRINT command. For instance, if you
wish to add a title to the currently displayed plot, then send that plot to the printer, you would
type:
PRINT This is a length frequency histogram of LMB from Heidecke Lake - Fall 1996 <Enter>
The text in italics would appear immediately below the default x-axis labels on the copy of the
plot generated by the printer.
If a file has been opened by the FILE command, PRINT will copy the plot to that file, then close
the file, rather than sending the plot to your printer. However, the next PRINT command will
return to sending output to the printer until another FILE command is issued.
FILE filename
FILE creates a file (designated by the filename entered immediately following the command) for
saving a single plot to disk. This command can be used for any postscript graphics (i.e., graphs
created after issuing the LASER command) or for any text displays (such as the age group table
created by the GROUP command). This command, however, will not properly save graphs which
are normally sent to a dot matrix printer. Therefore, use this command judiciously. Only one plot
may be saved per file. A plot is saved to the designated file using the PRINT command.
GR-23
Producing Fish Abundance Spreadsheets Using XSTREAM
Frequently, saving sets of fish abundance data as a spreadsheet can be useful for analyses and
reports, such as creating species lists and catch per unit effort tables. Within Paradox these
spreadsheets are generated by creating a query of the fish, methods, and species tables of your
FAS-STREAMS database, then restructuring the resulting answer table, cross tabulating that
table, and, finally, exporting the crosstab table as a Quattro Pro file. While running through this
process manually is reasonably simple (at least after the first few spreadsheets); it does require
that you to remember and follow the same series of steps for each spreadsheet created, save for
altering the specifications on the fish data to be exported.
Fortunately for those of us with aging or absent minds, the Paradox menu includes the SCRIPT
option, which allows users to save a series of Paradox commands or operations as a single
program or macro (i.e., script). With a script, a standard series of steps can be run on a Paradox
database automatically, whenever necessary. Scripts are run or played from within Paradox. Any
commands within the script are executed only on the database table(s) specified within the script.
Within FAS-STREAMS the process of exporting a table of species total frequencies by stream
collection has been automated in the script XSTREAM. XSTREAM produces a Quattro Pro
spreadsheet for a subset of FAS-STREAMS data defined by user choices of stream, year(s), and
gear(s). All data selections are made from pull down menus. Menu choices are based on the data
currently saved within your the FAS-STREAMS database that you specify. Selection menus
appear in the following order:
Selection Menu Example
Database FSH-STRM
Stream Spoon River
Year ALL or 1995
Gear ALL or ..BE
(Note: ".. " is the Paradox wildcard string representing any group of numbers or characters. The
Paradox wildcard string is commonly used as part of a condition for getting specific records from
a database query, where the user wishes to specify ALL data records contain a certain value. For
example, " .. "preceding "BE" will select all records where the gear code value ends in "BE".
Or, in other words, all records from all boat electrofishing runs within the specified database set.)
The resulting spreadsheet organizes species abundance totals by Sample ID (columns) and Fish
Species (rows).The fish species are sorted taxonomically, following Smith 1979. Sorting is based
on the species PHYLO field value found in the SPECIES table.
USING THE XSTREAM SCRIPT
To run XSTREAM, a copy of the file XSTREAM.SC must be in your FAS-STREAMS working
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directory (e.g., C:\STREAMS). To access XSTREAM from the FAS-Streams Main Menu, press
<P> for the Paradox Menu and <Enter>. This will completely exit the Streams data entry
program and transfer you to Paradox for DOS. Paradox will start with all tables of the Streams
database, chosen with the Streams data entry program, open on the Paradox desktop. If you wish
to close all of these files simultaneously press the <ALT> and <F8> keys.
Using the mouse click on Scripts from the Paradox Menu Bar. From the pull-down menu, click
on Play. You will then be asked to enter the name of the Script to run. This process is essentially
identical to that found in View or Ask, when Paradox requests the entry of a table name. To
reveal a lists of all of the scripts within your working directory, click on the [ OK ] radio button.
Then, using the mouse or arrow keys to move the green cursor bar, highlight XSTREAM then
double-click on the left mouse button, click on the [ OK ] button, or press <Enter>. Any of these
three actions will start XSTREAM.
Selecting XSTREAM for the Paradox SCRIPTS menu.
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SELECTING A DATABASE
XSTREAM begins by displaying a menu of the available streams databases in your current
working directory. Using the < T > or < 1 > keys or your mouse, highlight the database that you
wish to export abundance data from for your spreadsheet and press <Enter> or click on [ OK ].
The script displays a message in the lower right corner of the desktop confirming your database
selection, as well as a count of the number of streams with data present in the database.
Streams DATABASE Selection menu within XSTREAM. Highlight the name of desired database and click
on the OK button to select and proceed or click on Cancel to end XSTREAM and return to Paradox.
As with all Paradox pull-down menus, you may cancel this procedure (the running of
XSTREAM) at any time by clicking on the [ Cancel ] button.
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SELECTING A STREAM
A menu of streams contained within the selected database will now appear. Again, using either
the < T > or < 1 > keys or the mouse, highlight the name of the stream whose data you wish to
export, then press <Enter>. Only a single stream's data may be selected for export to a
spreadsheet.
Beware that since this selection is based on stream name, you may inadvertently select data of
collections from different, but identically named, streams. Ideally XSCRIPT should only be used
for exporting data from streams with unique names within your database. However, extraneous
data collections may also be easily edited from the resulting spreadsheet from within Quattro Pro,
if you export all data from identically named streams.
- .- -
STREAM Selection menu within XSTREAM. Highlight the desired stream name and click on the OK
button to select and proceed or click on Cancel to end XSTREAM and return to Paradox. Only one
stream may be selected.
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SELECTING A YEAR
Following the stream name selection, a menu listing all of the years which the selected stream
was sampled will appear. You may choose to use all years of data or a single year in the
spreadsheet. Use the < t > or <1 > keys or mouse to highlight your selection, then click on [OK]
or press <Enter> to make the year selection.
YEAR Selection menu within XSTREAM. Highlight the desired year or ALL and click on the OK button to
select and proceed or click on Cancel to end XSTREAM and return to Paradox.
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SELECTING A GEAR
The final selection is based on gear. You may have the abundance data tabulated for a single
individual GEAR (e.g., boat electrofishing, seine hauls) or totaled by combining the collections
from ALL gears combined. Use the <1 > or < I > keys or mouse to highlight your choice, then
click on [OK] or press <Enter> to complete the gear selection.
GEAR Selection menu within XSTREAM. Highlight the desired gear or gear combination and click on the
OK button to select or click on Cancel to end XSTREAM and return to Paradox.
Creation of the spreadsheet file
With the selection of stream, year, and gear now completed, you have set the specifications for
the set of species abundance data to be tabulated and exported from the selected streams
database. XSTREAM automatically queries the database to extract the necessary data fields and
records, reorganizes the resulting ANSWER table, then cross tabulates this table to produce
Species by Collection spreadsheet of total abundance numbers. By default the Quattro Pro
spreadsheet created is given the name CROSSTAB (CROSSTAB. WQ1). Paradox also saves the
results in a temporary database table named CROSSTAB.
If a CROSSTAB.WQI file already exists in your directory, say, from a previous running of
XSTREAM, you will be prompted either Cancel the operation or Replace the existing
CROSSTAB spreadsheet. If you choose to Replace the file (by clicking on Replace), Paradox will
overwrite existing file named Crosstab. If you select Cancel, you can access to the command line
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box requesting a file name. Simply type in a new file name, this will automatically overwrite the
default file name of "CROSSTAB". You do not need to enter the file name extension (i.e.,
.WQ 1) for Quattro Pro spreadsheets. If you wish to save the file to another directory or to another
drive, simply add the drive or directory location to the filename (example: A:MYFILE or
C:AMYDIR\MYFILE).
With the completion of the file name entry, the spreadsheet file is automatically saved and ready
for editing or analysis within Quattro Pro.
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The Paradox display following the generation of the Crosstab Export file CROSSTAB.WQ1 by XSTREAM.
If a CROSSTAB.WQ1 spreadsheet already exists in the current working directory, you are given the
option of either renaming the new spreadsheet file (Cancel) or overwriting the existing CROSSTAB.WQ1
file with the newly created file (Replace).
To return to the Streams Database Main Menu
With the completion of XSTREAM, you will be returned back to the Paradox desktop.
To return to the FAS-STREAMS main menu select Scripts and Click the left mouse button.
Then click on Play. Produce the list of scripts by clicking on the [OK] button. Highlight the
script Enter using arrow keys or your mouse. Then double-click on Enter, press the <Enter>
key, or clicking on the [OK] button to re-start the Streams data entry program.
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APPENDIX A - Procedure for backing up Paradox data files
A soliloquy by Dan Gavrilovic
You're done! You've worked long and hard and finally all your precious data is safely tucked away
into that cozy Paradox file on your PC's hard drive, ready to cough up all the mysteries of the deep at
your beck and call. Time to turn off the lights and call it a day. NOT SO FAST PAL! What if your
hard drive kicks the tackle box while you're gone? Contrary to popular belief, hard drives are not
immortal and the one you just entrusted with your priceless data may be on it's last spin cycle (ahem,
especially if it happens to be one of the old 286 hand-me-downs you recently got from Springfield).
When it goes, your data goes with it. Think about it. Picture yourself pecking away at the keyboard
all over again, squinting at the hopeless scribbles on your data sheets hour after hour after hour while
all your buddies are out shoot'n turkeys. And worst of all, you'd know it's your own damn fault! And
even worse, so would everyone else. You knew all along you should have backed that data up. It
would have only taken a couple of extra minutes to do it. Don't know how to go about it you say?
Well, here's a simple way that works well with Paradox files. Proceed as follows:
Prelude. You're running Paradox and you're in the directory where the file you want to back up
resides. You have a formatted diskette inserted in your A (or B - your choice) drive. This diskette
has enough room on it to receive the file you want to back up. The stage is set. The tension is high.
The backup drama is about to unfold.
Act 1. Click once with the left mouse button on the Tools menu item in the Paradox menu bar at
the top of the screen. You don't have a mouse? No problem. Press the <F10> key (at the top of your
keyboard) to gain keyboard access to the menu bar and than press <T>. Either upper or lower case
letter works.
Act 2. You notice that when you clicked on the Tools menu item, a drop down menu appeared.
Click on the Copy menu item in that drop down menu or, if you prefer the keyboard, press <C>.
You'll see another drop down menu appear.
Act 3. Click on Table menu item in this latest drop down menu. A window opens up. Click on
OK or press the <Enter> key to fill this window with names of all the files that reside in your
current directory. Click on the file you want to back up and than click on OK or use the cursor keys
to move the green selector box to the desired file and than press <Enter>. You'll notice another
window open.
Act 4. This new window has a blue box in it. There is a blinking cursor in the blue box. You are
being prompted for the location and name of your soon to be backup file. You need a break!
Interlude. While you're getting a cup of coffee, you need to decide how you want to name your
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backup file. Since it will be saved on a floppy disk it really doesn't matter whether you retain the
original name or change it to something that will let you know this is a backup file. Just be sure to
comply with the DOS naming convention which limits file names to eight characters.
Final act. Type the following in the blue box: drive name, followed by a colon, followed by the file
name you've chosen. Press <Enter> (A:BASSDTA2 <Enter> for example). You're done!
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APPENDIX B - Merging Paradox tables
Suppose you want to add data from one Paradox table to another Paradox table. You may, for
example, want to add your current annual sampling data to your historic sampling data. This is how
you'd go about accomplishing this task.
Before you can add data from one table to another, you should be aware of one caveat. The two
tables involved in the adding process, the source table and the target table, must have compatible,
though not necessarily identical, field types in the same order. What this means is that any kind of
numeric field can only be added to another numeric field, an alphanumeric field can only be added to
another alphanumeric field and a date field can only be added to another date field. If the structure of
the two tables you're dealing with is identical, as is the case with current annual and historical
sampling data tables being used in this example, then the requirements of the above caveat have
already been met. With your historic data table being the target table and your current annual data
table being the source table, proceed as follows:
1. Click once with the left mouse button on the Tools menu item in the Paradox menu bar at the top
of the screen. If you'd rather use a keyboard, press the <F10> key to gain keyboard access to the
menu bar and than press <T>. Either upper or lower case letter works.
2. You notice that when you clicked on the Tools menu item, a drop down menu appeared. Click on
the More menu item in that drop down menu or, if you prefer the keyboard, press <M>. You'll see
another drop down menu appear.
3. Click on Add menu item in this latest drop down menu. A window opens up. Click on OK or
press the <Enter> key to fill this window with names of all the tables that reside in your current
directory. Click on the table you want as your source table, annual sampling data in this example,
and than click on OK or, if you prefer the keyboard, use the cursor keys to move the green selector
box to the desired file and than press <Enter>. You'll notice another window open.
4. Again, click on OK or press the <Enter> key to view the tables in your current directory. Select
the table you want as the destination table for your current annual sampling data, in this case your
historic sampling data table, and press <Enter>.
5. The window will disappear and if you look at your destination table, you'll notice that all the
records from your source table have been added to the bottom of the existing records. The source
table remains unchanged.
Note that in the case of applying this procedure to your current annual and historic sampling data
tables, you'd have to repeat the procedure five times, once each for tables screen_4 - screen_8. Also
note that a more detailed discussion of the Tools I More I Add feature of Paradox can be found on
page 622 of Borland Paradox for DOS - User's Guide.
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APPENDIX C - Updating the Paradox STATIONS table.
In order to enter data for a given station into the Statewide Streams database, that station has to exist
in the STATIONS table.
1. In order to make changes to any Paradox table, you first need to enter the edit mode. You do this
via the Modify I Edit menu sequence, ie., you click once with the left mouse button on the Modify
menu item in the horizontal menu bar at the top of the Paradox desktop and than click on the Edit
menu item in the resulting drop down menu. An empty, "closed", window appears. This window can
be used to "look" at the contents of any directory on your PC by simply typing in the path to that
directory in the blue box with the flashing cursor and clicking on the OK button or pressing the
<Enter> key. To "open" this window on the directory you're currently working in, you simply click
on the OK button or press the <Enter> key. Once the window "opens" and you can see all the tables
in your current directory, you need to select the desired table, STATIONS in this case, by clicking on
it with the mouse and than clicking on the OK button. If you prefer keyboard input, you can
accomplish the same task by using the cursor keys to move the green selector box to the desired table
and than pressing <Enter>. The selected table will open on your screen and you will be in Paradox
edit mode, as evidenced by the change in the horizontal menu bar at the top of the screen.
2. In order to insert a new record into the table, press the <Insert> key. A blank new row appears
above the cursor location. Type in the desired information for the new lake. Repeat this procedure if
more than one lake is to be added to the table.
3. Once you've finished editing the table, click on the DO-IT! menu item at the top of the screen, or
press the <F2> key. This saves the changes you've made to the table and takes you out of the edit
mode.
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Appendix D- Quality Control
Attempts have been made to limit errors by using at least one level of verification. Nevertheless,
because of the extensive quantity and diversity of data, errors are likely to occur and should be
corrected when noticed. Problems in the database are generally due to the nature of this complex
data set which spans several decades; with data from numerous managers throughout the State.
While the quality of the data are good, consistency and accuracy in every record entered, is
important. Minor inconsistencies (e.g. station names, spelling, etc.) can result in major problems for
anyone working with the database. Some features such as the STATIONS table will be of great help
in substantially reducing these errors. Great progress has been made in correcting errors.
Because of the size of the Statewide Streams Database, it is unreasonable to expect that all errors
will be found and corrected, even with the intensive verification process currently in place.
Although verification catches most errors, some problems will not be readily recognized and may
only be trapped through statistical error-checking procedures. Other errors will also be found as
greater use is made of the databases and these will need to be corrected.
To help maintain the high credibility of the databases the following goals have been established for
Statewide Streams Database. Some procedures to help implement these goals are also provide.
The most important goals are:
1. Establish consistency within tables for ID, Code, Gear,
Stream, Stname and County.
2. Check consistency between tables for ID, Gear and Code.
First of all, it will be important to have consistency within tables. Checking for consistency between
tables can be more difficult (as discussed below). Each ID number should occur in all tables. The
fields for ID, CODE and GEAR are critical in the FSH table. Each IEPA code in the CODE field
should occur in all tables except FSH. Records for each Gear used should occur in MTH and FSH.
1. Checking for errors in a single field
A convenient way to check data is to use the ASK feature in Paradox. Place a check (F6) on one
field (e.g. stream) to get a list of unique data which have been entered. If you want to work with a
subset of your entire database, you can make that specification in the appropriate field (e.g., Big
Muddy River in STREAM). First, however it is best to check the entire database. This is important
in case of a misspelled entry. A review of the answer should reveal any errors such as a misspelled
stream name. You will need to closely review the answer table. Also note the number of records in
the lower left corner. For the example of STREAM, this would give the number of unique stream
names.
This procedure should be conducted for CODE, STREAM, STNAME, and COUNTY in the Tables
MTH and HAB. Also, check the ID field using (F6). The same number of ID#s should be present
in FSH, HAB and MTH.
2. Checking for errors in field combinations.
Continue to use the ASK feature by placing a check on more than one field (e.g., CODE and
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STREAM, CODE and STNAME). This will allow you review any inconsistencies in entries. For
example, an answer where CODE is DG-05 and the STREAM is Illinois River would be incorrect
since all Illinois River samples have the letter code of ILR-(river mile). Also, other samples with
CODE of DG-?? should have a STREAM of LaMoine River.
For tables with only one record per sample (HAB-(your file name), using check-plus (Alt-F6) can
show duplicate records. You could use this on the ID field or for the entire record. Explanation: If
there is only one record per sample and check-plus shows more records than check, then a duplicate
is present.
3. Checking data BETWEEN tables
Using the ASK command for HAB-(your file name), place a check (F6) in ID and press F2. Rename
the answer table to SAMPHAB. Then follow the same procedure for the MTH-(your file name)
table and rename the answer table to SAMPMTH. If the data sets are correct, SAMPHAB and
SAMPMTH should have the same number of records (i.e., the same ID's). In a very large data set, it
would be extremely time-consuming to verify that the same ID's are in the each table. One way to
check if all of the ID's in HAB- are also in MTH- is to subtract the HAB ID's from MTH ID's. To
do this, select TOOLS, MORE, SUBTRACT. Indicate the source as SAMPHAB and the target table
as SAMPMTH. If the answer table contains any records, these are codes in SAMPMTH and
represent codes not in the SAMPHAB table.
Example:
ID#
SAMPMTH SAMPHAB SAMPMTH-SAMPHAB = ANSWER
1 1 5
2 2 6
3 3
4 4
5 7
6 8
Both SAMPHAB and SAMPMTH contain common ID#'s (1,2,3,4). When the ID#'s in SAMPHAB
are subtracted from SAMPMTH, then only 5 & 6 remain. ID#'s 7 & 8 cannot be subtracted from
SAMPMTH. Please note that the number of records in SAMPHAB and SAMPMTH may be the
same, but the actual data may be different. Therefore, it may be necessary to use the SUBTRACT
command twice (SAMPHAB from SAMPMTH and SAMPMTH from SAMPHAB).
Note that the ANSWER table shows the ID's that are in SAMPMTH and not in SAMPHAB (5,6). It
doesn't show the ID's (7,8) which are SAMPHAB and not in SAMPMTH. To check for ID's in
SAMPHAB, that are not in SAMPMTH it will be necessary to recreate the original SAMPHAB and
SAMPMTH tables. Then using TOOLS, MORE, SUBTRACT, indicate the source table as
SAMPMTH and the target table as SAMPHAB.
Example:
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ID#
SAMPMTH SAMPHAB SAMPHAB-SAMPMTH = ANSWER
1 1 7
2 2 8
3 3
4 4
5 7
6 8
This should be done for the combination of tables (FSH & MTH, MTH & HAB). If the databases
are small, this may not be necessary, but may be useful if you're checking a large data set.
After verifing consistency in ID's, proceed to check other important fields (i.e. GEAR and CODE).
To do this follow the procedure outlined above for ID, but place a check <F6> in both ID and
GEAR. This will allow you to check the combination of ID and Gear. Then do the same for ID and
CODE.
Again, the goal is to obtain consistency in the fields which are important to linking the various tables
of the database. This is a large database and it's complexity is a reflection of the types of data which
are collected. You have done outstanding work in trying to enhance its usefulness by your efforts to
reduce inconsistencies and should be commended for your efforts. I realize there is a lot of
information here, so please do not hesitate to call if you have any questions.
VERIFICATION PROCEDURES
Upon completion of entry, all data are required to be verified. When feasible, the person who
entered a data set should not verify the same data. This is desired to avoid misinterpretation of data
and repetition of potential errors. Optimally, data should be verified twice, the first time on-screen
and secondly from a printout (hard-copy). Because of the extensive time required, both verification
procedures are not always achievable, but are recommended. At a minimum, FISH and METHODS
should be verified from a hard-copy and HABITAT should be verified on-screen. Presently, on-
screen verification is required for HABITAT, since no report form has been developed.
Any changes or additions to the original data should be in red pencil. This will allow distinction
between field notes and those made in the office. Questions regarding the data should be addressed
by a biologist who was present for the sample. In some cases a biologist familiar with the data, may
be able to address the question.
On-screen verification
For this process, which requires two people, one person reads the field sheets while the other person
scans the screen for errors. All errors are corrected at this time. This step in verification is desired
since it allows correction of a potentially large number of errors before they are printed for hard-copy
verification.
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Hard-copy verification
This procedure requires only one person and can be performed on FISH and METHODS data. To
obtain a printout (Appendix A; Table 4), use the following procedures. Make sure your printer is
ready.
1. Select the appropriate database.
2. From the main Streams Database Menu select 8.
3. When prompted, enter the ID# of the sample to be printed and press enter. IMPORTANT: If you
do not enter an ID#, the entire database will be printed.
The data will be printed in the order in which it was entered, both for individual fish records and by
method. The person doing the verification should then check the printout with the field data correct
any errors.
The length-weight assocation of a fish species have been defined within pre-determined limits. The
limits placed with the fish table are +/- 2 SD. As discussed earlier, values outside of this ratio are
displayed on-screen with a red background. Where they occur, these "erroneous" values are also
printed on each line of the hard-copy verification form (Appendix A; Table 4).
Upon completion of data entry and verification your current year data set can be merged with the
historical database. Thus, you will have an up-to-date data set of all data collected in your region in
one database on the hard disk drive of your computer. A copy of your current data set is also sent to
Springfield for incorporation into the Statewide Streams Database.
Correction of verified data
As noted at the beginning of this section, despite these verification procedures, some errors or
omissions are likely. To assure these problems are corrected, the data manager should be'notified.
It is recommended that the person use the Data Correction Form (Appendix A; Table 5). The
information contained on this form should be sufficient to correct the error. Please be complete and
detailed in the description.
Important note: Any changes made to your database, after you have sent a copy to Springfield, must
be noted and sent to Springfield so that these corrections can also be made to the statewide Streams
database.
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